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PREFACE 

DRC R e p o r t  R-408U " A p p l i c a t i o n  c)f t h z  HARDMAN Methodology t o  
t h e  Army Remotely P i l o t e d  V e h i c l e  (RPV)",  V o l u m e s  I and 11, 
dated A p r i l  8, 1983, (Ref .  1) d e s c r i b e d  t h e  a n a l y t i c a l  
methodology used t o  assess t h e  manpower, p e r s o n n e l  and 
t r a i n i n g  ( M P T )  r e q u i r e m e n t s  of t h e  Army's proposed  RPV 

sys tem.  Repor t  k-408U r e f l e c t e d  t h e  MPT r e q u i r e n e n t s  f o r  a 

number of o p e r a t i n g  s c e n a r i o s  based  o n  a t w e l v e  ( 1 2 )  hour  
o p e r a t i n g  day. 

T h i s  

e f f o r t s  and r e f l e c t s  i t e r a t i v e  a n a l y s e s  of t h e  MPT 
r e q u i r e m e n t s  f o r  a n  RPV s y s t a n  c o n f i g u r e d  t o  accanmdate 
b o t h  a d a y l i g h t  t e l e v i s i o n  and  a fo rward  l o o k i n g  i n f r a r e d  
(FLIR) m i s s i o n  payload  subsys t em (FMPS) and re la ted s u p p o r t  
subsys t ems .  A d d i t i o n a l l y ,  t h i s  a n a l y s i s  i n c o r p o r a t e s  a 2 4  
hmr-a-day operational s c e n a r i o .  T h e r e f o r e ,  t h e  i n f o r n r a t i o n  
p r e s e n t e d  h e r e i n  was deve loped  w i t h  a view towards 
d e l i n e a t i n g  t h e  d i f f e r e n c e s  ( o r  "del tas")  i m p s e d  by t h e  new 
r e q u i r e m e n t s  r e s u l t i n g  f r a n  FMPS/24 h o u r  o p e r a t i n g  day 
f u n c t i o n s .  Readers a re  r e f e r r e d  t o  DRC R e p o r t  R-408U f o r  
r e f e r e n c e  t o  d e t a i l e d  s p e c i f i c s  of t h e  i n i t i a l  M E T  r e q u i r e -  
men t s  a n a l y s i s  t h a t  used a d a y l i g h t  t e l e v i s i o n  m i s s i o n  
pay load  subsys t em (TVMPS) o p e r a t i n g  i n  a 12 hour  day. 

report, F i n a l  R430U, is  a c o n t i n u a t i o n  of DRC's pr ior  

The p r o j e c t  e f f o r t  was a u t h o r i z e d  u n d e r  c o n t r a c t  number 
956554 w i t h  t h e  C a l i f o r n i a  I n s t i t u t e  of Techno logy ,  Jet 
P r o p u l s i o n  L a b o r a t o r y  ( J P L )  . The c o n t r a c t  monitors were Mr. 
Warren Ape1 and Mr. Joseph  Gleason  of t h e  J P L .  Work on  t h e  
project was per formed by members of t h e  Man-Machine Sys t ems  
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Depar tment ,  Dynamics Research C o r p o r a t i o n ,  Wi lmington ,  
Massachusetts. The cor,tract Program Manager was C h a r l e s  

Vehlow. The ReGort Manager was J o h n  Glasier. P r i n c i p a l  
a n a l y s t s  and a u t h o r s  of t h e  report were Robert G u p t i l l ,  P a u l  
Hunt,  John  Snow, Cecil Wakel in  and A n n m a r i e  Walsh. O t h e r  
. c o n t r i b u t o r s  were Marjorie Br is to l ,  Richard  M i l l s ,  a n d  Mark 
Schee rhoorn .  The p r i n c i p a l  programming was accmplished by 
W i l l i a m  Powers. A d m i n i s t r a t i v e  s u p p o r t  was p r o v i d e d  by 
Donna F e n t r c s s ,  S h a r o n  Doher ty  , Dianna DiGregorio, Mary Ann 
K o w a l s k i ,  and  Dor i Boudreau. 

The success of t h e  project  was due i n  large p a r t  to t h e  

c o o p e r a t i o n  of a number of government  i n d i v i d u a l s  a n d  
o r g a n i z a t i o n s  who p r o v i d e d  i n f o r m a t i o n  and a s s i s t a n c e  b u t  
bear no  r e s p o n s i b i l i t y  f o r  t h e  r e s u l t s  of t h e  s t u d y .  DRC is 
p z r t i c u l a r l y  g r a t e f u l  for t h e  a s s i s t a n c e  p r o v i d e d  by t h e  
s t a f f  of t h e  Tact ical  A i r b o r n e  Remotely P i lo ted  V e h i c l e /  
Drone System Project Manager (DRCPM-RPV) U.S. A m y  A v i a t i o n  
Research and Development Canmand, St. L o u i s  Missouri; t h e  
U.S. Army N i g h t  V i s i o n  and E l e c t r o - o p t i c s  L a b o r a t o r y  (DELNV- 

SE), F o r t  B e l v o i r ,  V i r g i n i a :  Defense-Manpower Data C e n t e r ,  
S a n t a  Barbara, C a l i f o r n i a ;  Tank Automotive Canmand (TAOI)M), 

Ground V e h i c l e s ,  Warren,  Michigan:  a:id members of t h e  RPV 
development  team of t h e  Lockheed Missile and Space Company, 
Inc . ,  Sunnyva le ,  C a l i f o r n i a .  
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SECTION 1 - EXECUTIVE SUMMARY 

1 . 1  PURPOSE 

I n  J u n e  1982,  Dynamics Research C o r p o r a t i o n  (DRC) was p l a c a d  
under  c o n t r a c t  by t h e  C a l i f o r n i a  I n s t i t u t e  of T e c h n o l c g y ' s  
Je t  P r o p u l s  i o n  L a b o r a t o r y  (JPL) . The p u r p o s e  of t ~ i  : 

i n i t i a l  c o n t r a c t  was t o  d e t e r m i n e  t h e  man30wer8 p e r s o n n e l  
and t r a i n i n g  r e q u i r e m e n t s  for t h e  A m y l s  Remotely P i l o t e d  
V e h i c l e  ( W V )  s y s t e m ,  The a n a l y t i c a l  tools  u s e d  to  assess 
t h e  human resource r e q u i r e m e n t s  f o r  t h i s  emerging  weapon 
system i n c l u d e d  the HARDMAN methodology.1  The HARDMAN 

(Hardware v s .  Mbqpower) methodology is a subset of DRC's 
F r o n t  End A n a l y s i s  Technology (FEAT) .  FEAT addresses 
overa l l  l o g i s t i c  s u p p o r t  r e q u i r e m e n t s ,  and  is a p p l i e d  t o  DoD 
weapon s y s t e m s  by a m u l t i - d i s c i p l i n a r y  team of e n g i n e e r s ,  
a n a l y s t s  and s c i e n t i s t s .  Thus,  HARDMAN is  a n  i m p o r t a n t  and 
i n t e g r a l  par t  of a larger  s u p p o r t a b i l i t y  assessnrefit 
c a p a b i l i t y .  

As a r e s u l t  of t h e  i n i t i a l  c o n t r a c t ,  numerous areas  w i t h i n  
t h e  R P V  s y s t e m  were i d e n t i f i e d  a s  r e q u i r i n g  clearer 
d e f i n i t i o n  r e g a r d i n g  human r e s o u r c e  s u p p r - . a b i l i  t y  . One of 
t h e s e  areas  i n c l u d e d  t h e  t o t a l  manpower, p e r s o n n e l  a n d  
t r a i n i n g  ( M F C )  r e q u i r e m e n t s  f o r  t h e  o p e r a t i o n  and  

' The HARDMAN methodology here refers to t h e  i n t e g r a t e d  
f a m i l y  of models and  data  base management t e c h n i q u e s  
d e v e l o p e d  and tested by DRC f o r  t h e  U.S, Amy.  Please see 
ARI T e c h n i c a l  Report ,  dated September, 1982, E s t i m a t i n q  t h e  
Manpower, P e r s o n n e l ,  and T r a i n i r q  R e q u i r e m e n t s  of t h e  A m y ' s  
Zorps S u p p o r t  Weapon S y s t m  U s i r r g  t h e  HARDMAN M e t h o d o l o g y  . 

i 



m a i n t e n a n c e  of t h e  RPV s y s t a n  i n  a 2 4  hour-a-day s c e n a r i o  
u t i l i z i n g  a l t e r n a t i v e  a i r  v e h i c l e  ( A V )  p a y l o a d s .  While many 
a l t e r n a t i v e  p a y l o a d s  have  b e e n  p roposed  f o r  t h e  A q u i l a  RPV 
sys t em,  t h e  forward l o o k i n g  i n f r a r e d  (FLIR) m i s s i o n  p a y l o a d  
subsys t em was s e l e c t e d  by t h e  Program O f f i c e  a s  mst  
s u i t a b l e  f o r  s u g p o r t a t i l i t y  a n a l y s i s  a t  t h i s  t i m e .  Tbus ,  
DRC was awarded a f i v e  m o r t h  c o n t r a c t  i n  May, 1983 t o  
d e t e r m i n e  the-MPT r e q u i r e n e n t s  f o r  t h e  W V  s y s t e m  o p e r a t i n g  
i n  a n  a r a m d - t h e - c l o c k  s c e n a r i o  w h i l e  employing  d a y l i g h t  
t e l e v i s i o n  a n d  FLIR m i s s i o n  p a y l o a d  packages. 

1.2 SCOPE OF THE STUDY 

The Remotely P i l o t e d  V e h i c l e  (RPV) s y s t a n  is  be ing  d e v e l o p e d  
to  p r o v i d e  t h e  Army w i t h  a t a rge t  a c q u i s i t i o n ,  t a r g e t  
l o c a t i o n  and laser  d e s i g n a t i o n  c a p a b i l i t y  t h a t  w i l l  
s i g n i f i c a n t l y  e n h a n c e  t h e  e f f e c t i v e n e s s  of t h e  a r t i l l e r y .  
T h i s  RPV s y s t e m  w i l l  p r o v i d e  i m p o r t a n t  a s s i s t a n c e  i n  
r e d u c i n g  t h e  o p e r a t i o n a l  d e f i c i e n c i e s  which e x i s t  i n  
c u r r e n t l y  f i e l d e d  and projected t a r g e t  a c q u i s i '  
sy s t ems .  Its a b i l i t y  t o  see b a t t l e f i e l d  arects a t  l c n  :' 
r a n g e  o r  t a r g e t s  h i d d e n  f r a n  l i n e - o f - s i g h t  ground s e n s o r s ,  
and  t o  r e c o g n i z e  a n d  i d e n t i f y  t a rge ts  t h r o u g h  u s e  of  i t s  
broad imagi ry  s e n s o r s ,  is  key t o  i t s  u t i l i t y .  

The c u r r e n t  A q u i l a  REV system c o n f i g u r a t i o n  c o n s i s t s  o f  
s e v e n  ground v e h i c l e s  per s e c t i o n .  F i v e  of t h e  basic 
v e h i c l e s  a r e  t h e  ground c o n t r o l  s t a t i o n  ( G C S )  h i c h  serves 
a s  t h e  s e l f  c o n t a i n e d  canmand and  c o n t r o l  post f o r  t h e  R P V  

section, a l a u n c h e r  s u b s y s t e m  (LS), a r e c o v e r y  s u b s y s t e m  
(RS), a m a i n t e n a n c e  s h e l t e r  ( M S ) ,  and a n  a i r  v e h i c l e  h a n d l e r  
(AVH) .  The f i v e  a i r  v e h i c l e s  ( A V )  o r g a n i c  t o  t h e  RPV s e c t i o n  

2 



p r o v i d e  real-time v i d e o  imagery and t a r g e t  l o c a t i o n  
i n f o r m a t i o n  v i a  a jam resistant data l i n k .  A l t e r n a t i v e  
m i s s i o n  payload  packases f o r  t h e  AV c u r r e n t l y  i n c o r p o r a t e  a 
d a y l i g h t  t e l e v i s i o n  and  a fo rward  l o o k i n g  i n f r a r e d  ( F L I R )  

c a p a b i l i t y .  Thus  t h e  RPV sys t em w i l l  b e  a b l e  t o  per form i ts  
t a r g e t  a c q u i s i t i o n  m i s s i o n s  i n  a wide r a n g e  of w e a t h e r  
c o n d i t i o n s ,  e n c a n p a s s i n g  b o t h  day and n i g h t  o p e r a t i o n s .  

The HPV is i n  t h e  Q m n s t r a t i o n  and  v a l i d a t i o n  p h a s e  o f  
deve lopment .  The  p r e s e n t  s c h e d u l e  ca l l s  f o r  deve lopment  
t e s t i n g  (DT)  I 1  i n  F i s c a l  Year (FY) P4-85 w i t h  o p e r a t i o n a l  
t e s t i n g  (OT) I1 t o  be conduc ted  i n  FY 85.  Regard ing  t h e  
F L I R  m i s s i o n  p a y l o a d ,  a r e q u e s t  f o r  p r o p o s a l  ( R F P )  w i l l  
be issued t o  i n d u s t r y  i n  November, 1983. C o n t r a c t  award is 
a n t i c i p a t e d  in e a r l y  1984. System I n i t i a l  O p e r a t i o n a l  
C a p a b i l i t y  (102) is p r e s e n t l y  s c h e d u l e d  f o r  March, 1985. 
The FLIR pay load  package  w i l l  be p r o v i d e d  t o  t h e  Rp'. s y s t e m  
a s  Governnent  F u r n i s h e d  Equipment (GFE). Development 0: 

t h i s  equipment  is under  d i r e c t i o n  of t h e  Army's  N i g h t  V i s i o t ,  
and E l e c t r o - O p t i c s  L a b o r a t o r y  I F o r t  B e l v o i r ,  V i r g j  n i a .  

P r e s e n t l y ,  t h e r e  is n o  f i r m  date set  Lor t h e  RPV s y s t e m ' s  
Milestone I1 r e v i e w  by t h e  Army Sys tems A c q u i s i t i o n  Review 
Counc i l  ( A S A R C ) .  The p o t e n t i a l  baseline s o l u t i o n  for t h e  
RPV equipment  d e s i g n  h a s  been  a a l u a t e d :  however,  
a l t e r n a t i v e  operational s c e n a r i o s  and suppor t  c o n c e p t s  a c t  
s t i l l  being i n v e s t j . g a t e d .  As a r e s u l t ,  t h e  DRC progrctn 
a n a l y s i s  team h a s ,  i n  c o n j u n c t i o n  wi th  t h e  prqgram o f f i c e ,  
e x p l i c i t l y  d e f i n e d  t h e  RPV b a s e l i n e  s y s t a n  t o  be examined 
d u r i n g  t h i s  s t u d y .  The scope of t h i s  s t u d y  i n v o l v e d  t h e  
f o l l o w i n g  cons i d e r a t i o n s  : 

0 Corlsiaer t h o s e  equipi'1cnt.s found w i t h i n  t h e  R P V  
sect  i o n  . Zpcluded w i t h i n  t h a t  q u i p m n t  is  t h e  
FLIR m i s s i o n  payload s u b s y s t a n  (FMPS) package  
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wnich c a n  be used  as  a n  a l t e r n a t i v e  pay load  
package  f o r  t h e  AV; 

o Apply a l l  s i x  s teps  of t h e  HARDMAN methodology.  
For a complete d e s c r i p t i o n  of t h e  HARDMAN 
methodology and t h e  c o n t e n t s  of each s t e p  of t h e  

a n a l y s i s ,  see S e c t i o n  2 of LRC's R e p o r t  e n t i t l e d  
" A p p l i c a t i o n  of t h e  HARDMAN Methodology t o  t h e  

Army's Remotely P i l o t e d  V e h i c l e  (RPV)"; dated 
A p r i l  8 ,  1983; ( R e f .  1 ) ;  

o Determine manpower r e q u i r e n r e n t s  for operators a n d  
m a i n t a i n e r s  of t h e  above equ ipmen t ;  

o Analyze  crew, o r g a n i z a t i o n a l  a n d  direct  s u p p o r t  
l e v e l s  of main tenance ;  ar,d 

o Make a canparison of human resource r e q u i r e m e n t s  
fo r  t h e  RPV s y s t a n  o p e r a t i n g  u n d e r  a 1 2  hour  per 
d a y / d a y l i g h t - o n l y  s c e n a r i o  v e r s u s  t h e  2 4  hour  per 
d a y / a l t  e r n a t  i v e  pay load s c e n a r i o .  

1 . 3  RESULTS 

The t h r u s t  of t h i s  s t u d y  c o n c e n t r a t e d  o n  t h e  human r e s o u r c e  
r e q u i r e m e n t s  of t h e  RPV s e c t i o n .  I m p o r t a n t  c o n s i d e r a t i o n s  
invo lved  an o p e r a t i o n a l  s c e n a r i o  which c o v e r e d  a n  e n t i r e  2 4  

hour-a-day period, a s  well as t h e  a d d i t i o n a l  equipment  
n e c e s s a r y  t o  s u p p o r t  a rcund- the-c lock  o p e r a t i o n .  T h i s  
a d d i t i o n a l  equipment  c o n s i s t e d  of t h e  FMPS. 

Table 1.3-1 p r e s e n t s  t h e  results of t h e  s t u d y  w i t h  respect 
to t h e  reference and base! ine s y s t e m s  a n a l y z e d  f o r  t h e  
RPV. (Readers are  directed to  t h e  G l o s s a r y  of D e f i n i t i o n s /  
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Table 1.3-1. RPV System Summary 

Direct 
Support 

MANPOWER 

Level 

Base1 ine 
Reference 

Crew 

I 

Tempo 

Workload Driven 
a O&O 
Sustained 

Contingency Manning 
3 Shift 
2 Outside/ 
3 Inside 
3/2 Shift 

FQQPRI 

PERSOhWEL 

Reference Systerr 

Requirements 
Sect ion Platoon Army 

18 72 1008 
17 68 952 

27 108 1512 
21 44 616 

20 40 560 

18 72 1008 

- 20 280 
- 23 322 

Baseline System 
Su s ta i ned 3/2 Shift Sus ta i ned 3/2 Shift 

Number of MOS 23 23 21 21 

Personnel 3,325 4,361 3,216 4,305 
Requirement* 

Annual Recruit 1,243 1,590 1,200 1,546 
Rate 

T!?A I N I NG - 
Annual Training 86,550 106,923 75,507 
Man-Days 

Annual Instructor 95.9 112.0 83.1 
Requirements 

93,870 

98.4 

*Includes Platoon Headquarters Personnel 
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Acronyms f o r  t h e  d e f i n i t i o n  of t h e s e  s y s t e m s . )  A d d i t i o n a l l y ,  
t h e  d e t a i l s  of t h e  FPV c o n t i n g e n c y  m n n i n g  a l t e r n a t i v e s  a r e  
c o n t a i n e d  i n  S e c t i o n  3. A b r i e f  d e s c r i p t i o n  of t h e  

c o n t i n g m c y  manning a l t e r n a t i v e s  follow. The  short t i t l e  
a f t e r  each d e s c r i p t i o n  r e f e r s  to  how t h a t  a l t e r n a t i v e  w i l l  
be r e f e r e n c e d  i n  t h e  report. 

0 T h r e e  s h i f t s  - A l l  R P V  s e c t i o n  workload  i n s ide  t h e  
ground c o n t r o l  s t a t i o n  (GCS) a n d  outside t h e  GCS 

is  pe r fo rmed  i n  three s h i f t s .  ( S h o r t  t i t l e  - 3 

s h i f t s  1 .  

0 T h r e e  s h i f t s  i n  t h e  GCS and 2 s h i f t s  o u t s i d e  t h e  

GCS - A l l  RPV s e c t i o n  workload  w i t h i n  t h e  GCS is 
pe r fo rmed  i n  three s h i f t s ;  a l l  workload  o u t s i d e  of 
t h e  GCS is  pe r fo rmed  i n  t w o  s h i f t s .  ( S h o r t  t i t l e  
- 2 o u t s i d e / 3  i n s i d e ) .  

0 T h r e e  s h i f t s  i n  t h e  GCS and t w o  s h i f t s  ou t s ide  t h e  
GCS w i t h  o u t s i d e  dorkload s h a r e d  b e t e e n  GCS a n d  
o u t s i d e  p e r s o n n e l  - A l l  FtPV s e c t i o n  workload  
w i t h i n  t h e  GCS is performed i n  three s h i f t s ;  a l l  
workload o u t s i d e  of t h e  GCS is pe r fo rmed  i n  two 
s h i f t s ,  but w i t h  selected GCS p e r s o n n e l  a s s i s t i n g /  
s h a r i n g  t h e  o u t s i d e  s h i f t s .  ( S h o r t  k i ’ l l e  - 3/2 
s h i f t  1 .  

Sane  of t h e  more specif ic  r e s u l t s  are c o n t a i n e d  i a  t h e  

f o l l o w i n g  p a r a g r a p h s ,  and  are discussed i n  mre d e t a i l  i n  
t h e  apprapr l a t e  sect i o n s  of t h e  report. 
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M i s s i o n  

o The equ ipmen t  which d e f i n e s  t h e  basel ine RPV 
s e c t i o n  is a d e q u a t e  t o  perfom t h o s e  target 
a c q u i s i t i o n  m i s s i o n s  a s s i g n e d  t o  t h e  RPV section 
o p e r a t i n g  i n  a 2 4  hour-a-day c o n f i g u r a t i o n .  

Sys tem A n a l y s i s  

o The o n l y  major p i e c e  of e q u i p m e n t  added to  t h e  

p r e v i o u s l y  examined RPV b a s e l i n e  system i n c l u d e s  a 
FLIR m i s s i o n  pay load  package. 

o FQQPRI changes  of moving c o r r e c t i v e  m a i n t e n a n c e  
( C H I  r e q u i r e m e n t s  t o  o r g a n i z a t i o n a l  s u p p r t  u n i t s  
t r a n s f e r s  s i g n i f  Fcant  m i n t e n a n r e  workload t o  t h a t  

s u p p o r t i n g  u n i t .  

Manpower 

o Manpower r e q u i r a a e n t s  of t h e  REW s y s t e  o p e r a t i n g  
a r o u n d - t h e - c l o c k  are d r i v e n  more by c o n t i n g e n c y  
mannirrg r e q u i r e m e n t s  t h a n  bY w o r k l o a d  
c o n s  iderat  ions. 

o O p e r a t i o n a l  manning r e q u i r e m e n t  a c c c u n t s  for o v e r  
7 8 %  of t h e  s e c t i o n  work load ,  regardless of t h e  
s c e n a r i o .  

o Optimal manning for  t h e  2 4  hour-a-day s c e n a r i o  is  
three s h i f t s  i n  t h e  CiCS a n d  t w o  s h i f t s  o u t s i d e  t h e  
GCS w i t h  o u t s i d e  workload  s h a r e d  between GCS and 
o u t s i d e  p e r s o n n e l  (3/2 s h i f t ) .  T h i s  c o n t i n g e n c y  
m a n n i q  a l t e r n a t i v e  r e q u i r e s  2 0  p o s i t i o n s .  
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o Twenty p o s i t i o n s  a t  t h e  s e c t i o n  l e v e l  (3/2 s h i f t )  
p e r m i t s  2 d i s p l a c e m n t  c y c l e s  per day a n d  5 

l a u n c h e s  per day as a basic o p e r a t i o n s  prof i le .  

Pe r sonne  1 

o The r e f e r e n c e  system r e q u i r e s  t w o  more Mil i tary 
O c c u p a t i o n a l  Spec ia l t ies  (MOS) t h a n  t h e  b a s e l i n e  
systea (23 v e r s u s  2 1 ) .  These are  t h e  26T and 
456.  B o t h  of t h e s e  are found a t  t h e  direct  

s u p p o r t  level. 

o The 13T10 MOS a v a i l a b i l i t y  fo r  t h e  R P V  s y s t e m  
projects a 31% p e r s o n n e l  s h o r t f a l l  (based o n  FY 
1984 estimates). 

rrai n i  nq 

0 A to t a l  of n i n e  new or modif ied  c o u r s e s  w i l l  be 
needed  for t h e  new and  modified t.1oS's for t h e  

ref e r e n c e  s y s  tea. S i x  of these cmrses were 
modif ied  for t h e  5 a s e l i n e  systs~ll 2-11! two others 
were deleted. 

o The t r a i n i n g  of f i v e  e x i s t i n g  m a i n t e n a n c e  N3S's 
must  be modified to accanmdate t h e  RPV sys t em.  
The new R P V  e n l i s t e d  MOS ( 13T)  w i t h  t h e  A d d i t i o n a l  
S k i l l  I d e n t i f i e r  (ASI) P9 w i l l  r e s u l t  i n  t h e  
r e q u i r e m e n t  for a t  l ea s t  three new c o u r s e s  of 
i n s t r u c t i o n .  The  new War ran t  O f f i c e r  MOS (211B) 
w i l l  a lso r e q u i r e  a new c o u r s e  of i n s t r u c t i o n .  
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o The r e q u i r e m e n t  may e x i s t  for b o t h  a s y s t e m  s p e c i f i c  
o r g a n i z a t i o n a l  ma in tenance  MOS ( r a t h e r  t h a n  A S 1  

€9) and a direct s u p p o r t  m a i n t e n a n c e  MOS. T h i s  is 
based on t h e  amount of t r a i n i n g  r e q u i r e d  by t h e  
13TP9 and t h e  c r i t i c a l i t y  of b u i l t - i n - t e s t  ( B I T )  

t o  pe r fo rm t o  d e s i g n  s p e c i f i c a t i o n s .  

0 The FQQFRI a d d i t i o n  of t h e  13T40 a t  t h e  s e c t i o n  
l e v e l  g r e a t l y  reduces RPV s k i l l  overload. 

Impact 

0 PSV manpower r e q u i r e m e n t s  a t  IOC i n c l u d e  MOS's 
a l r e a d y  p r o j e c t e d  i n  Fiscal 1984 t o  b e  i n  short 
s u p p l y .  Among t h e  most c r i t i c a l  of t h e s e  are: 

MOS SHORTFALL - 
13T - 3 1% 
2 6B - 24% 
63J - 2 4% 
2 6 L  - 19 % 

6 3w - 19 % 

Tradeof  fs 

The t r a d e o f f  selected was a n  e x a m i n a t i o n  of t h e  m a i n t e n a n c e  
t a s k s  associated w i t h  t h e  FLIR m i s s i o n  p a y l o a d  s u b s y s t e m  
(FMPS) a t  t h e  d i r e c t  s u p p o r t  (OS), g e n e r a l  s u p p o r t  (GS), and 
d e p o t  ma in tenance  l e v e l s .  The t r a d e o f f ,  t h u s ,  became a 
l e v e l  of r e p a i r  (LOR)  a n a l y s i s  f o r  t h e  FMPS. Both a non- 
economic and  an economic  LOR a n a l y s i s  here c o n d u c t e d .  
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The non-econanic a n a l y s i s  narrowed t h e  choice t o  o n l y  t h e  GS 
and depot l e v e l s  a s  v i a b l e  a l t e r n a t i v e s  for p e r f o r m i n g  
a c t u a l  t e s t  and repair .  The r e s t r i c t i o n  is based o n  t h e  

l i m i t a t i o n s  of t h e  p r e s e n t  tes t  s t a t ions  to  a d e q u a t e l y  t e s t  
e l e c t r o - o p t i c  ( E - 0 )  e q u i p m e n t  c a n b i n e d  w i t h  t h e  need  for  a 
clean roan atmosphere f o r  h a n d l i n g  and  repair of E-0 s y s t e m s  
and t h e i r  optics.  

The econanic a n a l y s i s  t h e n  concentrated o n  three 

a l t e r n a t i v e s  : 

(1) A FLIR r e f e r e n c e  sys t em t h a t  a c c a n p l i s h e d  a s  much 
repair a t  t h e  GS l e v e l  as possible c o n s i s t e n t  wi th  
t he  d e s i g n .  The E-0  replaceable u n i t s ,  t h e  optics 
and  gyroscopes, were s e n t  t o  t h e  depot for repair. 

( 2 )  The three major FLIR assemblies b e i n g  s h i p p e d  t o  
t h e  depot f o r  repair. GS l e v e l  m a i n t e n a n c e  
pe r fo rmed  o n l y  f a u l t  i s o l a t i o n  and r enoved  t h e  

a s s e m b l y  n e e d i n g  repair. 

( 3 )  A l l  FLIR m a i n t e n a n c e  accanplished a t  t h e  GS l e v e l  
w i t h  depot m a i n t e n a n c e  pe r fo rmed  for any  major 
assemblies n o t  repairable a t  GS l e v e l .  FL I R  
s u b a s s e m b l i e s  were repaired a t  t h e  depot.  

A DRC d e v e l o p e d  l i f a  c y c l e  cost model was used  to  make t h e  
a n a l y t i c  c a n p a r i s o n  u s i n g  those cost  e l e m e n t s  i n v o l v e d  i n  a 
LOR decis ion.  The r e s u l t s  of t h e  ' a n a l y s i s  were t h a t  

a l t e r n a t i v e  3 was t h e  least c o s t l y .  A l t e r n a t i v e  2 cost t h e  
most. A l t e r n a t i v e  1 i s  t h e r e f o r e  t h e  recanmended choice. 
Al though a l t e r n a t i v e  1 i s  n o t  t h e  l eas t  c o s t l y ,  i t  s a t i s f i e s  
t h e  non-econanic  c o n s t r a i n t s .  



1.4 FACTORS INFLUENCING STUDY RESULTS 

The character of t h i s  s t u d y  was i n f l u e n c e d  by a number o f  
u n d z r l y i r q  a s s u m p t i o n s  a n d / o r  c o n s t r a i n t s .  A b r i e f  summary 
of t h e  m o s t  s i g n i f i c a n t  i s  p r o v i d e d  below.  

Force S t r u c t u r e  

0 RPV w i l l  r e p r e s e n t  a canplete a d d i t i o n  to  t h e  
A m y ' s  f o r c e  s t r u c t u r e ,  i .e.,  RPV w i l l  n o t  replace 

a n  e x i s t i n g  s y s t e n .  

o Aggrega ted  RPV MPT r e q u i r a n e n t s  are based o n  a 
t o t a l  r e q u i r e m e n t  f o r  14 RPV p1a:oons w i t h i n  t h e  
a c t i v e  Army. Each p l a t o o n  is cauposed  of a 
p l a t o o n  h e a d q u a r t e r s  and  f o u r  o p e r a t i o n a l  RPV 
sect i o n s .  

System Des ign  

0 Each i t em of equ ipmen t  selected f o r  b o t h  t h e  

r e f e r e n c e  and  t h e  b a s e l i n e  s y s t e m  s a t i s f i e d  all 
p r o j e c t e d  R P V  o p e r a t i o n a l  r e q u i r e m e n t s  s p e c i f i e d  
i n  t h e  O r g a n i z a t i o n a l  a n d  O p e r a t i o n a l  (060) 

c o n c e p t  and o ther  program d o c u m e n t a b '  , ion.  

System O p e r a t i o n  

0 M i s s i o n  prof i l e / o p e r a t i o n a l - m o d e  i n f o r m a t i o n  
r e p r e s e n t s  t h a t  o b t a i n e d  f r am RPV s y s t e m  
d o c u m e n t a t i o n  and f r a n  t h e  RPV Program O f f i c e .  I n  
cases where o p e r a t i o n a l  i n f o r m a t i o n  was n o t  
c l e a r l y  d e f i n e d ,  "best e s t i m a t e s "  were made by DRC 



p e r s o n n e l  and t h e n  v e r i f i e d  w i t h  t h e  RPV Program 
O f f  ice. 

Man DO w e  r 

o Al lowances  and c o n s t r a i n t s  for e s t i m a t i n g  manpower 
u s i n g  t h e  A m y  Manpowr  A u t h o r i z a t i o n  Cr i t e r i a  
(MACRIT) process, c o n t a i n e d  i n  A m y  R e g u l a t i o n  
570-2, were i n c o r p o r a t e d  i n t o  t h e  a n a l y s i s .  

0 The  DRC-develwed IMAGES model, ( I n t e r a c t i v e  
Manpower A g g r e g a t i o n  E s t i m a t i o n  System) I was u s e d  
t o  d e t e r m i n e  workload  r e q u i r e m e n t s  fran which 

system manpower r e q u i r e m e n t s  are c a l c u l a t e d .  
Besides  d e t e r m i n i n g  workload ,  t h e  model also 
a c c a n m d a t e d  s e n s i t i v i t  a n a l y s i s  of workload 
r q u i r e m e n t s  t o  v a r i a t i o n s  i n  key s y s t m  
parameters. These parameters i n c l u d e d  s y s t e m  
c o n c e p t s ,  e q u i p m e n t  a nd ope r a t i o n a l  
c o n s  idera t  i o n s ,  

P e r s o n n e l  

0 The  DRC-developed IMPACT model ( I n t e r a c t i v e  
Manpower-Personnel  Assessment  a n d  C o r r e l a t i o n  
T e c h n o l o g y )  , wh i c h  c a n p u t e s  s y s  tm-speci f ic 
p e r s o n n e l  r e q u i r e m e n t s ,  is d r i v e n  by s t e a d y  s t a t e  
ma npowe r req u i  r me n t  s. I t  was assumed t h a t  
i n i t i a l  p e r s o n n e l  r e q u i r e m n t s  were therefore 
a l r e a d y  f i l l e d .  
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T r a i n i n g  

o T r a i n i q  associated w i t h  t h e  o p e r a t i o n a l  t e s t  and 
e v a l u a t i o n  of t h e  proposed system a n d  t r a i n i n g  
associated w i t h  t h e  i n i t i a l  f i e l d i n g  of t h e  system 
(e .g . ,  new equipment  t r a i n i n g )  =re  n o t  estimated. 

0 A l l  e s t a b l i s h e d  t r a i n i n g  is assumed t o  be 

a d e q u a t e l y  m e e t i n g  o x i s t i n g  system pe r fo rmance  
r eq u i  reme n t  s 

1.5 CONCLUSIONS AND RECOMMEN IXTIONS 

The RPV s e c t i o n ,  w h i l e  operatirg i n  a 2 4  b.our-a-day s c e n a r i o  
ar,d u t i l i z i n g  both TVMPS and  FMPS payload packages, i s  
o p t i m a l l y  manned i f  operated w i t h  3 s h i f t s  i n  t h e  GCS and  2 

s h i f t s  o u t s i d e  t h e  GCS, w i t h  ou ts ide  workload shared.  T h i s  

manning c o n f i g u r a t i o n  r e q u i r e s  a t o t a l  of 20 p e r s o n n e l  a t  
t h e  s e c t i o n  l e v e l ,  b r i n g i n g  each s e c t i o n  p o s i t i o n  t o  81% of 
workload c a p a c i t y .  Hence, t h i s  c o n f i g u r a t i o n  best  s a t i s f i e s  
a l l  workload and  c o n t i n g e n c y  manning r e q u i r e m e n t s .  

Based upon t h e  s t u d y ' s  r e s u l t s  and above c o n c l u s i o n ,  a 
number of r e c a n m e n d a t i o n s  a r e  made. F i r s t ,  a manpower, 
p e r s o n n e l  and t r a i n i n g  and r e q u i r e n e n t s  a s s e s s m e n t  of a n  RPV 

s e c t i o n  dep loyed  i n  t h e  c e n t r a l  l a u n c h  c o n f i g u r a t i o n  ( g r o u n d  
c o n t r o l  s t a t i o n  and remote g r a n d  t e r m i n a l  forward and 
s u p p o r t  e l e m e n t s  s u c h  as l a u n c h e r  s u b s y s t e m ,  r e c o v e r y  
subsys t em,  and associated h a n d l i n g  and m a i n t e n a n c e  equ ipmen t  
i n  t h e  rear a r e a )  s h o u l d  be c o n d u c t e d .  The i n i t i a l  s t u d y  
i d e n t i f i e d  t h e  p o s s i b i l i t y  t h a t  workload associated w i t h  

ma in tenance  a c t i o n s  a t  t h e  s e c t i o n  l e v e l  c o u l d  b e  
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i n c o r p o r a t e d ,  or s h i f t e d ,  i n t o  e x i s t i n g  direct  s u p p o r t  
p o s i t i o n s ,  or bet ter  performed i n  a rear area.  T h i s  p r e s e n t  
s t u d y  i d e n t i f  id a l l  operator and  m a i n t a i n e r  t a s k s  
associated w i t h  a 2 4  hour-a-day o p e r a t i o n  u t i l i z i n g  FMPS a n d  
T'JMPS,. The proposad i n v e s t i g a t i o n  c o u l d  also i n c l u d e  a 
s e n s i t i v i t y  a n a l y s i s  r e g a r d i n g  t h e  l e v e l  a t  which 

o p e r a t i o n a l  and m a i n t e n a n c e  workload associated w i t h  t h i s  
c e n t r a l  launch c o n c e p t  is performed. T h i s  level of repair 
a n a l y s i s  s h o u l d  i n c l u d e  depot l e v e l  n a i n t e n a n c e  
c o n s i d e r a t i o n s .  

Second,  a d e t a i l e d  T r a i n i n g  R e s o u r c e  R e q u i r e m e n t s  . A n a l y s i s  
(TRRA) s h o u l d  be performed t o  e v a l u a t e  t h e  t r a i n i n g  r e q u i r e d  
by t h e  13T MOS and 13TP MOS. Having a l r eady  i d e n t i f i e d  
t h e  t a s k s  and  equipment  n e c e s s a r y  for the RPV MDS 13T 
pc:zz.nnel to  p e r f o r m  t h e i r  d u t i e s ,  a d e t a i l e d  TRRA would 
p r o v i d e  t h e  i n t e r f a c e  be tween t h e  t a s k  r e q u i r e m e n t s  of 
operators and m a i n t a i n e r s  and proposed s i m u l a t o r s  and  
t r a i n i n g  devices. A detailed TRRA, by d e v e l o p i n g  t h e  
n e c e s s a r y  c o u r s e s  of i n s t r u c t i o n  for t h e  RPV operators and 
m a i n t a i n e r s ,  would g r e a t l y  assist i n  f i n a l i z i n g  t h e  RPV 

I n d i v i d u a l  T r a i n i n g  Plan ( ITP)  . 
T h i r d ,  a n  a s s e s s m e n t  of t h e  o p e r a t i o n  of t h e  RPV s e c t i o n  
d e p l o y e d  i n  a n u c l e a r ,  biological a n d  chemical ( N B C )  

e n v i r o n m e n t  should be c o n d u c t e d .  Such a n  a n a l y s i s  would 
v e r i f y  t i m e  t o  perform d e s i g n a t e d  operator a n d  m a i n t a i n e r  
t a s k s  as well a s  d e t e r m i n e  t h e  e f f e c t i v e n e s s  of o p e r a t i n g  
unde r  NBC c o n d i t i o n s .  A d d i t i o n a l l y ,  a s  a n  i n t e g r a l  part of 
t h e  a s s e s s m e n t ,  a human fac tors  a n a l y s i s  of  t h e  g r a i n d  
c o n t r o l  s t a t i o n  s h o u l d  be performed. O p e r a t i n g  w i t h i n  t h i s  
c o n t r o l l e d  e n v i r o n n e n t  f o r  e x t e n d e d  periods of time would be 

key t o  t h e  o v e r a l l  NBC e v a l u a t i o n .  



SECTION 2 - SYSTR4S ANALYSIS 

2 . 1  COLLECT AND REVIEW FLIR/24 HOUR SCESARIO INFORMATION 

F o r  two main  r e a s o n s ,  s u b s t a n t i a l  d o c u m e n t a t i o n  r e g a r d i n g  
t h e  RPV s y s t e m ' s  d e s i g n  r e q u i r e m e n t s ,  o p e r a t i o n a l  s c e n a r i o  
and  workload i n f o r m a t i o n  e x i s t s  i n  D R C ' s  C o n s o l i d a t e d  Data 
Base ( C D B ) :  (1) t h e  RPV s y s t e m  is i n  t h e  d e m o n s t r a t i o n  a n d  
v a l i d a t i o n  phase of t h e  p rogram ' s  a c q u i s i t i o n  c y c l e ,  h e n c e  
much d o c u m e n t a t i o n  of sys t em-spec i f  ic i n f o r m a t i o n  h a s  b e e n  
a c c a n p l i s h e d  by t h e  program of f ice  and t h e  prime c o n t r a c t o r ,  
and  ( 2 )  t h e  p r o d u c t s  and  f i n d i n g s  of I X C ' s  p r e v i a u s  RPV 

s t u d y  are  i n c l u d e d  i n  t h e  au tomated  a u d i t  t r a i l .  w i t h  t h e  
e x c e p t i o n  of t h e  FLIR m i s s i o n  p a y l o a d  s u b s y s t e m  (FMYS), 

i n f o r m a t i o n  r e q u i r e d  for t h i s  human Tesource  r e q u i r e m e n t s  
a n a l y s i s  of t h e  RPV was a n  u p d a t e  of t h e  p r e v i o u s  s t u d y ' s  
CDB. I n  t h e  case of t h e  FMPS, i n i t i a l  s y s t e m  i n f o r m a t i o n  
had t o  be collected and  r e v i e w e d  by DRC a n a l y s t s  a n d  
s u b s e q u e n t l y  i n t e g r a t M  i n t o  t h e  RPV CDB. 

The p r imary  documents  t h a t  p r o v i d e d  a n  u p d a t e  of DRC's  
o r i g i n a l  RPV CDB were t h e  Army's Basis of Issue P l a n  Feeder 

Data ( B O I P F D ) ,  ( R e f .  2 )  t h e  F i n a l  Q u a l i t a t i v e  a n d  
Q u a n t i t a t i v e  Pers -onnel  Requ i remen t s  I n f o r m a t i o n  (FQQPRI ) , 
( R e f .  3 )  and  t h e  la tes t  Logis t ic  S u p p o r t  A n a l y s i s  Record 
( E A R )  ( R e f .  4 )  summar ies  f o r  t h e  RPV s y s t e m .  Documenta t ion  
from t h e  Army's N i g h t  V i s i o n  a n d  E l e c t r o - O p t i c s  L a b o r a t o r y ,  
t h e  Navy ' s  Ma in tenance  and Material Management ( 3 - M )  s y s t e m  
and  a commerc ia l  vendor  of FLIR e q u i p m n t  p l u s  i n t e r v i e w s  
w i t h  WV program o f f i c e  subject matter e x p e r t s ,  assisted i n  
i d e n t i f y i n g  v i a b l e  FL.IR i n f o r m a t i o n .  



2.2 PEhFORl4 SYSTEN ANALYSIS 

2 . 2 . 1  Sys tem F u n c t i o n a l  R e q u i r e m n t s  A n a l y s i s  

The RPV f u n c t i o n / t a s k  l i s t i q  found  i n  Appendix A of Volume 
I1 02 D R C ' s  i n i t i a l  RPV report (Ref .  1) a s  w e l l  as t h e  RPV 
t a s k  t axonany  c o n t a i n e d  i n  Appendix B of t h a c  report were 
rev iewed  and  u p d a t e d .  T h i s  r e v i s i o n  encompassed  n o t  o n l y  
FLIR m i s s i o n  pay load /24  hour  s c e n a r i c  < o n s l d = i a t i o n s  b u t  
addressed any m a i n t e n a n c e  t a s k  changes l u d e ?  i n  t h e  

FQQPRI d o c ~ m e n t a t i o n .  Sect i o n  3.1 of rey;ort vi 11 
, d e t a i l  t h e  u p d a t e d  i n f o r m a t i o n  r e g a r d i n g  a n d  fa i lure  

ra te  data .  

2.2.2 System E n g i n e e r i n g  A n a l y s i s  

I n  order t o  d e l i n e a t e  t h e  hardware of a n  RPV F L I R  m i s s i o n  
pay load  subsys t em (PMPS), a n  equ ipmen t  d e s c r i p t i o n  of t h e  
g e n e r i c  RPV FMPS a t  t h e  major a s s e m b l y  l e v e l  u s e d  i n  t h e  

e n g i n e e r i n g  a n a l y s i s  is i n c l u d e d  i n  t h i s  s e c t i o n .  The 

m i s s i o n  pay load  compartment  (see F i g u r e  2.2-1) c o n t a i n s  t h e  

p a y l o a d ,  o n e  segment. of t h e  f l ' g h t  c o n t r o l  s y s t a n  and  t h e  
a t t i t u d e  r e f e r e n c e  a s sembly  mounted o n  top of t h e  p a y l o a d .  
A removable  access hatch is p r o v i d e d  o n  t h e  t o p s i d e  of t h e  
compartment  (Ref . 5 1 . 
The FMPS is  i n t e r c h a n g e a b l e  w i t h  t h e  d a y l i g h t  t e l e v i s i o n  
m i s s i o n  pay load  s y s t e m  (TVMPS) bo th  a s  to  form a n d  f i t .  The  
FMPS w i l l  u s e  t h e  same c o n n e c t i o n s  and be e l e c t r i c a l 1 . y  
i n t e r c h a n g e a b l e  w i t h  t h e  TVMPS. The c o n t r o l s  and  d i s p l a y s  
for t h e  MPS are  c o n t a i n e d  i n  t h e  missior,  pay load  dperator 
c o n t r o l  and d i s p l a y  ( C & D )  c o n s o l e  located i n  t h e  g round  
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Figure 2.2-1. FLlR Mission Payiond Subsystem (FMPS) 
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control s t a t i o n  ( G C S ) .  The C6D fo r  t h e  a l t e r n a t i v e  p a y l o a d ,  
TMPS and FMPS, w i l l  be i n t e g r a t e d  itlto t h e  same replsceable 
u n i t s .  T h i s  is f e a s i b l e  s i n c e  t h e  f u n c t i o n s  and  d i s p l a y s  
for t h e  F L I R  s e n s o r  ( i n  s p i t e  of d i f f e r e n c e s  i n  f u n c t i o n a l  
names) are  e i the r  t h e  same o r  similar enough t o  t h e  TV 

sensor. There are minor  d i f f e r e n c e s  i n  t h e  names of 
controls b u t  t h e  c o n t r o l  p o s i t i o n s  o n  the c o n t r o l  panal are 
e s s e n t i a l l y  t h e  same e x c e p t  for a n  a d d i t i o n a l  s w i t c h  
f u n c t i o n ;  black/* i te  o r  wh i te/black background.  

The t echn ica l  i n f o r m a t i o n  collected o n  a g e n e r i c  FLIR MPS 

- a s  s u f f i c i e n t  to  allow a n  e n g i n e e r i n g  c a n p a r a b i l i t y  
a n a l y s i s  t o  be c o n d u c t e d  for t h i s  s t u d y .  I n  a d d i t i o n ,  a s  
par t  of t h e  e n g i n e e r i n g  a n a l y s i s ,  a t b r o u g h  r e v i e w  of 
a v a i l a b l e  RPV LSAR summaries, d a t e d  1 3  J u n e  1983, was 

performed.  T h i s  review v e r i f i e d  t h a t  n o  s i g n i f i c a r , t  c h a n g e s  
had o c c u r r e d  i n  f a i l u r e  ra tes  and t e s k  data fran t h a t  
a l r e a d y  a e v e l c p e d  i n  ~ C ' S  p r e v i o u s  sys t em e n g i n e e r i n g  
a n a l y s i s  effor ts .  Therefore, h a v i n g  cmpleted t h e  LSAR 

r e v i e w ,  the c o n s o l i d a t i o n  of s u i  table FLIR r e l i a b i l i t y  and  
m a i n t a i .  a b i l i t y  (R&M) paramters was t h e  o n l y  r e m a i n i n g  t a s k  

t o  c c m p l e t e  t h e  RPV CDB f e r  t h i s  portion of t h e  s t u d y .  

2.2.3 RAM Data Development 

To conduc t  an e n g i n e e r i n g  c a n p a r a b i l i t y  a n a l y s i s ,  
r e l i a b i l i t y ,  a v z i l a b i l i t y  a n d  m a i n t c i n a b i l i t y  (RAM) data is 
r e q u i r e d .  For t h i s  i t e r a t i o n ,  a FLIR r e f e r e n c e  system was 

i d e n t i f i e d  iri a Navy P-3 a i r c r a f t  a i c h  was s u p p o r t e d  by 
r e l i a b i l i t y  an3  m a i n t a i n a b i l i t y  (RLM) d a t a  r e s i d e n t  i n  t h e  

Navy's 3-M m a i n t e n a n c e  da ta  col lect ion program. T h i s  R & M  
i n f o r m a t i o n ,  wh ich  served a s  t h e  bas ic  d a t a  n e c e s s a r y  f o r  
r e f e r e n c e  s y s t e m  workload d e t e r m i n a t i o n ,  was a n a l y z e d  and 



f a i l u r e  r a t e  da t a  was selected f o r  t h e  a n a l y s i s .  
M a i n t a i n a b i l i t y  da ta  was p e r t u r b e d  i n  t h e  area of c o r r e c t i v e  
and p r e v e n t i v e  m a i n t e n a n c e  t a s k  r e q u i r e m e n t s  for t h e  
o r g a n i z a t i o n a l  ma in tenance  l e v e l .  T h i s  a s s u m p t i o n  -was based 

upon t h e  f a c t  t h a t  o n l y  o r g a n i z a t i o n a l  m a i n t e n a n c e  t a s k s  
would be requi red  i n  consonance  wi th  those t a s k s  associated 
w i t h  RPV TVMPS d a t a  i n  LSAR summaries. Canparable F L I R  

t a s k  times were deve loped  from F L I R  c o n t r a c t o r  estimates. 
These  estimates are based on  e x p e r i e n c e  a t t a i n e d  by c u r r e n t  
m a n u f a c t u r e r s  of F L I R  s u b s y s t e m s  who h ? v e  f i e l d e d  a 
p r o t o t y p e  FMPS and have ongoing f o r e i g n  m i l i t a r y  sales 
programs f o r  RPV-type p a y l o a d  subsys t ems .  

F o r  t h e  e n g i n e e r i n g  e v a l u a t i o n  of a F L I 2  b a s e l i n e  s y s t e m ,  
DRC c o n t a c t e d  canmercial vefidors of RPV FMPS packages t o  
d e r i v e  c u n p a r a b l e  F L I R  RLM v a l u e s .  The a s s u m p t i o n  f o r  t h e  

u s e  of t h i s  t e c h n i c a l  d a t a  source was t h e  f a c t  t h a t  t h e  
RPV's FMPS was t o  b e  g o v e r m e n t  f m n i s h e d  equ ipmen t  ( C F E )  

and ,  t h e r e f o r e ,  RLM d a t a  v a l u e s  would be closer t o  p r e s e n t  
RPV F L I R  d e s i g n s  t h a n  to a new d e s i g n  c a n p r i s e b  e n t i r e i y  of 

advanced t e c h n o l o g y .  A d d i t i o n a l l y ,  t h i s  c o n t r a c t o r  had  
a c c a n p l i s h e d  some p r e l i m i n a r y  a n a l y s i s  of t h e  t e c h n i c a l  
r e q u i r e m e n t s  of their  p r o d u c t  l i n e  i n  l i g h t  of t h e  
p r o s p e c t i v e  s p e c i f i c a t i o n s  f o r  t h e  y ' s  F L I R  M F S .  

DRC a n a l y s t s  deemed t h e s e  t e c h n i c a l  e f f o r t s  as credible a n d  
s u b s e q u e n t l y  used  these RLM p r o j e c t i o n s  and l e v e l  of r e p a i r  
s t r u c t u r e  a s  t h e  basis f o r  t h e  ma in tenance  workload  
d e t e r m i n a t i o n  of t h e  FLIR base l ine  sys t em.  F i g u r e  2,2-1 
d e p i c t s  a g e n e r i c  F L I R  b a s e l i n e  d e s i g n  p r e d i c a t e d  on t h i s  
contractor 's  i n i t i a l  e n g i n e e r i r g  e f f o r t  for a n  Army RPV F L I R  

subsys tem.  DRC's u s e  of c o n t r a c t o r  d e v e l o p e d  d a t a  d o e s  n o t  
c o n s t r u e  a f a v o r i r g  of o n e  c o n t r a c t o r ' s  FLIR MPS d e s i g n  o v e r  
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any other p r o 6 p e c t i v e  c o n t r a c t o r ' s  d e s i g n .  R a t h e r ,  i t  is  a n  
a t t e m p t  t o  r e f l e c t  s t a t e - o f - t h e - a r t  i n  a s s e s s i n g  
t e c h n o l o g i c a l  c a p a b i l i t y  for tile A m y ' s  RPV F L I R  subsys t em.  

2.3 I D E N T I F i  SYSTEM ANRLYFIS RESULTS 

R e s u l t s  of t h e  FLIR s y s t a a  a n a l y s i s  showed t h a t  s u b s e q u e n t  
a d d i t i o n s  to  t h e  RPV CDB had  a minimal  impac t  o n  a d d i t i o n a l  
m a i n t e n a n c e  workload  r e q u i r e m e n t s  for t h e  t o t a l  RPV 

sys t em.  The FLlR  MPS m a i n t e n a n c e  r e q u i r e m e n t s  Yere minor  
c o n s i d e r i n g  t h e  f a c t  t ha t :  (1) n o  direct  s u p p o r t  m a i n t e n a n c e  
would be a c c a u p l i s h e d ,  ( 2 ) o r g a n i z a t i o n a l  l e v e l  m a i n t e n a n c e  
reqcired o n l y  m i n o r  s e r v i c i n g  t a s k s  f o r  p r e v e n t i v e  m a i n t e -  
nance  and  o n l y  i n s p e c t i o n  a n d  r e n o v e  a n d  r e p l a c e  t a s k s  f o r  
c o r r e c t i v e  m a i n t e n a n c e ,  ar?d ( 3 )  t h e  d e s i g n a t e d  RPV 

m a i n t a i n e r  (MOS 13TP9) was capable of h a n d l i n g  t h e  addi- 
t i o n a i  w c r k l o a d  a s s o c i a t e d  w i t h  t h e  FLIR M E  due  t o  its 
s i m i l a r i t y  t o  TVMPS repair r e q a i r e n r e n t s .  
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SECTION 3 - DETEWINE MANPOWER RESOURCE REQUIRPtENTS 

3.1 STUDY CONSIDERATIONS/ASSUMPTIONS 

3.1.1 T a s k  and F a i l u r e  Rate Da ta  

A n a l y s i s  of t h e  FLIR/24 h o u r  v e r s u s  t h e  dayl ight -TV/12 hoLr 
r e l i a b i l i t y ,  m a i n t a i n a b i l i t y  and s c e n a r i o  data  i n d i c a t e d  
equipment  f a i l u r e  rates a n d  o p e r a t o r / m a i n t a i n e r  t a s k s  u s e 2  
t o  c a n p u t e  workload and manpower r e q u i r e m e n t s  were v e r y  
s imilar .  T h i s  permitted use of t h e  e x i s t i n g  I n t e r a c t i v e  
Manpower A g g r e g a t i o n  and E s t i m a t i o n  S y s t e u  (IMAGES) d a t a  
base, w i t h  m d i f i c a t i o n s ,  t o  a c c o u n t  for a n y  changed 
req u i  xeme n t s .  

As no ted  i n  t h e  e q i n e e r i r q  a n a l y s i s ,  r e v i e w  of c u r r e n t  RPV 

LSAR's d i s c l o s e d  n o  s i g n i f i c a n t  changes  i n  f a i l u r e  rates for 
e x i s t i n g  e q u i p m e n t s  and a s s o c i a t e d  human t a s k s .  F a i l u r e  
r a t e s  and t a s k s  directik- a t t r i b u t e d  t o  t h e  FLIR package  -re 
t h e r e f o r e  added t o  make t h e  da ta  base t r u l y  r e f l e c t i v e  of  
t h e  FLIR/24 hour  r e q u i r e m e n t s .  T h e s e  t a s k  and  f a i l u r e  r a t e  
a d d i t i o n s  i n c l u d 9 d  : 

0 I n s p e c t i o n  and s e r v i c e  of t h e  FLIR package  a t  t h e  

s e c t i o n  l e v e l ;  

o P o t e n t i a l  f o r  r e c o n f i g u r a t i o n  l2f on-hand m i s s i o n  
p a y l o a d s  and AVs to marry o p e r a t i o n a l  units t h a t  
would s a t i s f y  m i s s i o n  t e q u i r e n e n t s ;  

0 P o s i t i o n a l  M O S / s k i l l  l e v e l  changes  i n  t h e  RPV 
Sect ion. 



S u b s e q u e n t  t o  t h e  DRC d a y l i g h t - I V / l L  hour  RPV r e p o r t ,  
' A p p l i c a t i o n  of t h e  HARDMAN Methodology t o  t h e  Army Remote ly  
P i l o t e d  Veh ic l e '  dated 8 A p r i l  1983, t h e  Army T r o g  S u p p o r t  
a n a  A v i a t i o n  Material R e a d i n e s s  Canmand (TSARCOM) p u a l i s h e d  
a F i n a l  Q u a l i  t a i i v e  and Q u a n t i t a t i v e  P e r s o n n e l  R e q c i r m e n t s  
I n f o r m a t i o n  (FQQPRI) document  ( R e f .  3 )  o n  27 May 1983. T h i s  

document made f o u r  major charges e f f e c t i n g  RPV sectio.. 
workload t a s k s  which  were i n c o r p o r a t 3 d  i n t o  t h e  new s t u d y .  

The f i r s t  t w o  charqes resulted i n  r a n o v a l  of o r g a n i z a t i o n a l  
l e v e l  m a i n t e n a n c e  workload w i t h i n  t h e  p u r v i e w  of IK)S 3 1 V  

(Tactical  Canmunica t ions  System Operator/Mechacic) and  63B 
( L i g h t  Wheeled V e h i c l e  N e c h a n i c )  fran t h e  RPV s e c t i o n .  The 

u n i t  s u p p o r t i n g  a n  RPV s e c t i o n ,  t h e  Target A c q u i s i t i o n  
B a t t e r y  (TAB), was ass igried r e s p o n s  i b - i l i  t y  for a c c a u p i i s h -  
ment of these m a i n t e n a n c e  t a s k s .  Workload associated 
w i t h  these t a s k s  were r e t a ined  i n  a separate IPAGES data  f i l e  
and  is  a-!ailable for d e t e r m i n i n g  t h e  impact of RPV s e c t i o n  
o p e r a t i o n s  of t he  s u p p o r t i n g  u n i t .  

T h i r d l y ,  t h e  FQQPRI added a r e q u i r e m e n t  fcr MOS 52D (Power 
G e n e r a t o r  Equipment Repairer) t o  t h e  RPV sect ion for 
o p e r a t i o n  and m a i n t e n a n c e  of t h e  electrical  p o w e r  g e n e r a t i n g  
sys t ems .  Assoc ia ted  wi th  t h i s  change  is t h e  r e q u i r e m n t  for 
a maximum of 90 s e c o n d s  lost-power t h e  for t h e  g round  
c o n t r o l  s t a t i o n  ( G C S ) .  Review of t h e  GCS power g e n e r a t i n g  
and d i s t r i b u t i o n  s y s t e m  q u i - m e n t s  revealed a l a c k  of 

a u t o m a t i c  m o n i t o r j  ng a n d  o w i t c h i n g  c o n t r o l s .  Therefore, t o  
meet t h e  90 s e c o n d  p o w e r  i n t e r r u p t  r e q u i r e m e n t ,  i t  will 
require b o t h  30 KW g e n e r a t o r s  t o  be i n  c o n t i n u o u s  o p e r a t i o n  
( o n e  oilline, o n e  i n  "hot"  s t a n d - b y )  w i t h  a n  o p e r a t o r  i n  
c o n s t a n t  a t t e n d a n c e  t o  s h i f t  load i n  t h e  e v e n t  t h e  o n l i n e  
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g e n e r a t o r  f a i l s .  T h i s  o p e r a t o r  r e q u i r e m e n t  was added t o  t h e  
s e c t i o n  workload tasks. 

F i n a l l y ,  t h e  f o u r t h  change was r e f l e c t i v e  of i n c r e a s e d  
s t a f f i n g  r e q u i r e m e n t s  b r o u g h t  a b o u t  by a d d i n g  t h e  FLIR 
m i s s i o n  payload  c a p a b i l i t y  and expanding  t h e  s e c t i o n  t o  
accanmodate  2 4  h o u r  o p e r a t i o n  (see T a b l e  3 . 1 - 1 ) .  These 
r e q u i r e m e n t s  added a 13T40  p o s i t i o n  t o  t h e  s e c t i o n  and 
r e a l i g n e d  t a s k  res-pons i b i  lit ies. Task r e s p o n s i b i l i t i e s  
a f f e c t i n g  t h e  p r e v i o u s  dayl ight -TV/ lZ hour  s c e n a r i o  were 
m o d i f i e d  t o  r e f l e c t  t h e s e  changes  and  are shown i n  Appendix 
B. 

3 .1 . . 2  RPV IMAGES Model. 

Review of DRC's IMAGES RPV model ing  e q u a t i o n s  deve loped  f o r  
t h e  d e y l i g h t  TV/12 h o w  s c s n a r i o  i n d i c a t e d  t h e  e q u a t i o n s  
were s t i l l  appl icable  f o r  u s e  w i t h  t h e  FLIR/24 hour  r e q u i r e -  
mects. E q u a t i o n s  n e c e s s a r y  to  a c c o u n t  €or m u l t i p l e  m i s s i o n  
p a y l o a d s  and t h e i r  r e s p e c t i v e  m a i n t e n a n c e  r t q u i r e n e n t s  were 
added. 

3 . 1 . 3  FLIR/24 Hour S c e n a r i o  Changes 

A d d i t i o n  of t h e  FLIR package  added o n l y  one  new v a r i a b l e  t o  
t i r e  s c e n a r i o  f a c t o r s .  I i s  now n e c e s s a r y  t o  s h c w  t h e  r a t i o  
of s p e c i f i c  t y p e s  of m i s s i o n  p a y l o a d  f l i g h t s  t o  t o t a l  RPV 

f l i g h t s  ( e a g e r  40% d a y l i g h t  TV and 60% FLIR f l i g h t s ) .  

S p e c i f i c  s c e n a r i o  changes  a re  shown i n  T a b l e  3 .  1-2 w h i l e  
C a n p o S i t e  s c e n a r i o  v a l u e s  use2 are  l isted i n  Appendix A. I t  
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Table 3.1-1 

RPV Section MOS, Skill Levels and Paygrades 

MOS Pays rade Skill Level/ASI Tj tle - 
211B wo RPV Technician 

(Section Commander) 

13T E-7 4 RPV Section Chief 

13T E-6 3 RFV Team Leader 

13T E-5 

13T E-5 

13T E-5 

13T E-4 

2 

2 

Launch and Recovery Team 
Chief 

Ser,ior Air Vehicle 
Ope r a tor 

2/p9 RPV Mechanic 

1 Senior Mission Payload 
Opera tor 

137' E-4 1/P9 RPV Mechanic 

13T E-4 1 Air Vehicle Operator 

13T E-3 1 Mission Payload Operator 

.I 3T E-4/E-3/E-2 1 RPV Crewman 

5 2D E-4/E2 A Power Generator Equipment 
Re pa i r e r 
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Table 3.1-2 
FLIR/24 Hour Scenario Changes 

- The section flys anaverage of 5 missions/day; 60% of the flights 
are FLIR missions; 40% are Daylight TV. 

- The average FLIR/Daylight TV weather degradation factor for 
the sustained operation conditions is reduced ta 20% from 
50% (Daylight TV only). This is due to increased capability 
of FLIR to see through haze, smoke, darkness, and other 
Daylight TV degradin9 factors. 

- Both 30KW generators will operate the entire time a section is 
in place with only one under load. 

- Due to bad lighting conditions, all work performed'outside 
the Mainte!,ance and Ground Contrcl shelters after dark has an 
added 10% productivity factor included in manhours required to 
accomplish these tasks. 

- AV loss rates per flight used in the i2 hour scenario apply to the 
2 4  hour scenario This results i.1 a daily battle loss rate of 
0.83 aircraft, and a miscellaneous loss rate of 0 . 3 3  for all 
other causes for  five ( 5 1  flights per day ir, the sustained 
operating scenario. 

- Tho sectior, commander's truck will be used on-site for the 
equivalent of 3 round trips per day. 

- A l l  GCS flight supporting equipment operates the entire time 
an RPV section is inplace. 
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i s  noted  t h a t  i n  s p i t e  of i n c r e a s e d  AV u s a g e  e x p e r i e n c e d  
w i t h  t h e  F L I R / 2 4  hour  S c e n a r i o ,  no  s i g n i f i c a n t  i n c r e a s e  i n  
r e s u p p l y  t a s k  f r e q u e n c i e s  o c c u r r e d .  T h i s  is based o n  DRC's 
assumpt ion  t h a t  R O  i n o r d i n a t e  d e l a y s  o c c u r  i n  t h e  

a c c a n p l i s h m e n t  of r e s u p p l y  t a s k s  and AV r e s u p p l y  w i l l  o c c u r  
e v e r y  4 8  h o u r s  or  whenever AV a v a i l a b i l i t y  approaches 4 0 %  

( t w o  A V s ) .  Projected to ta l  loss rates f o r  t h e  s u s t a i n e d  
F L I R / 2 4  hour  s c e n a r i o  are  1.16 AVs per day o r  2 . 3 2  i n  4 8  

hours .  T h i s  v o u l d  a l t e r  s e c t i o n  AV a v a i l a b i l i t y  to  a n  
a v e r a g e  of 5 3 . 6 %  before scheduled AV r e s u p p l y  would n o r m a l l y  
o c c u r .  

3 .1 .4  Cont ingency  Manning 

I n  the F L I R / 2 4  hour  s c e n a r i o ,  a need ar ises  t o  i n s u r e  
s u f f i c i e n t  a round- the -c lock  manning is  a v a i l a b l e  t o  s u p p o r t  
AV l a u n c h ,  r e c o v e r y  and m i s s i o n  f l i g h t  operatiofis f o r  s h o r t  
n o t i c e  o r  n c - n o t i c e  m i s s i o n s .  T h i s  r e q u i r e s  t h a t  t h e  
p o s i t i o n s  no ted  i n  T a b l e  3.1-3 be c o n t i n u o u s l y  manned o n  a 

r o t a t i n g  s h i f t  basis.  Al though p o s i t i o n s  s a t i s f y i n g  these 
o p e r a t i o n a l  r e q u i r e m e n t s  a r e  a v a i l a b l e  t o  perform u s e f u l  
w o r k ,  there w i l l  be t i m e s  when p e r s o n n e l  a r e  b e i n g  used f o r  
n o  other purpose t h a n  t o  be f u l l y  r e a d y  i n  t h e  e v e n t  d 

m i s s i o n  may be requi red  d u r i n g  t h e  period of t h <  ' r  s h i f t .  
Therefore, t . h i s  c o n t i n g e n c y  o p e r a t i o n a l  manning c a u l d  lead 

t o  some p o s i t i o n s  n o t  b e i n g  f i l l e d  t o  workload c a p a c i t y .  
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Table 3 .1 -3  R P V  S e c t i o n  FLIR/24 Hour Operatiorial 
Manni ng P a  i t i o n s  

Operstor P o s i t i o n  T i t l e  

Miss ion  Canmander 

Miss ion  Payload Operator 

A i r  V e h i c l e  Operator 

Launch/Recovery Team Leader 

Launch/Recovery Team Member 

o AVH/LS Crane? Operator  
0 RPV Crewmail 
0 RPV Crewman 
0 R S  Operator ( r e q u i r e d  due 

to s i m u l t a n e a t s  deployment. 
of RS for each l a u n c h )  

Number Per S h i f t  

1 

i 

1 

1 

4 

30KW Generator Operator 
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3.2 RPV WORKLQAD DEVELOPMENT 

3.2.1 RPV S e c t i o n  Workload 

DRC's IMAGES m o d e l  was used  t o  c a n p u t e  workload  f o r  t h e  R P V  

FLIR/24 hour s c e n a r i o .  S c e n a r i o  a n d  t a s k  v a l u e s  (Append iczs  
A and  B,  r e s p e c t i v e l y )  were r e v i s e d  f r a n  t h e  1 2  hour  
a n a l y s i s  case t o  show s p e c i f i c  v a l u e  c h a n g e s  applicable t o  
t h e  FLIR/24 hour  s c e n a r i o .  T h e s e  new se t s  of o p e r a t i o n a l  
v a l u e s  were t h e n  u s e d  t o  compute t h e  RPV s e c t i o n  workloads 

a s  shown i n  E i g u r e  3.2-1 arld T a b l e  3.2-1. 

Workload was a g g r e g a t e d  by s . w c i f i c  MOS s k i l l  l e v e l  a n d  AS1 
t o  e f f i c i e n t i y  load t h e  i d e n t i f i e d  p o s i t i o n s  shown i n  t h e  
Workload P o s i t i o n  s e c t i o l l s o f  T a b l e  3.2-2. I t  is n o t e d  t h a t  
each p o s i t i o n  shown i s  loaded t o  no more t h a n  90% of .its 3 6 5  
hours/month c a p a c i t y .  T h i s  l o a d i n g  a c c o u n t s  for p e r s o n a 1  
p r o d u c t i v i t y  associated w i t h  t a s k s  t h a t  are n o t  bound by 
f i x e d  t i m g  l i m i t s  ( e . g .  e x t r a c t i n g  a n  AV a f t e r  n e t t i n g  
r e q u i r e s  n o  spec i f i c  l e n g t h  of time t? c a n p l e t e  w h e r e a s  
b e i n g  m i s s i o n  p a y l o a d  o p e r a c o r  f o r  a 3 h o u r  f l i g h t  t akes  3 
h o u r s  and is  time bound). S e c t i o n  m a i n t e n a n c e  workioad 
growth  i n  moving t o  t h e  2 4  hour  o p e r a t i n g  p e r i o d  was 
s i g n i f i c s f i t l y  r e d u c e d  by s h i f t i n g  workload associated w i t h  
t h e  31V arid 636 MOS o u t  of t h e  s e c t i o r i  a n d  a s s i g n i n g  i t s  
r e s p c n s i h i l i t y  t o  t h e  u n i t  s u p p o r t i n g  t h e  FtPV s e c t i o n .  The  
workload  and  p o e i t i o n s  associated w i t h  t h e s e  s u p p o r t  
r e q u i r e m e n t s  a r e  shown i n  T a b l e  3.2-3. 

3.2.2 RPV S e c t i o n  Operator Requ i remen t s  

The change  f r a n  12  hour  t o  24 hour  o p e r a t i o n s  r e q u i r e d  
f u r t h e r  a n a l y s i s  of t h e  operator p o s i t i o n s  i d e n t i f i e d  i n  
T a b l e  3.1-1. For t h e  1 2  hour  s c e n a r i o  t h e  operator 
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Figure  3.2-1 
RPV Section Workload D i s t r i b u t i o n  
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Figure  3 . 2 - 1  (Continued) 
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Table 3.2-1 

RPV Section Workload Distributim (MH/Month) 

KOS/SI/PAYGRADE 

211E 

13T40 E7 

13T30 E6 

13T20 F5 

13T20F9 E5 

13T10 E4 

13T10P9 E4 

52D1b E4 

WOF.KLCAD 
CATEGORY 

CM 
PM 
CM 
IMLD 

OM 
PM 
CM 
INDL 

OM 
PM 
CiY 
I NDL 

OM 
Pt4 
CM 
INDL 

3M 
PM 
CM 
INDL 

OM 
PM 
CM 
INDL 

OM 
PM 
CM 
INDL 

OF1 
PM 
CM 
INDL 

REFERENCE 
O&O 

- 
- 
- 

42.35 

5 9 . 9 0  - 
- 

64.36 

656.52 - - - 

34.23 
2.73 
0.20 
4. a: 

- 
33.40 
39.95 
2.16 

538.66 
166.24 
14.29 
2 16 

47.48 
136.18 
67.36 - 

340.57 
34.17 
13.30 - 
si 

SUSTAINED 

- - - 
42.35 

59.90 - - 
54.36 

606.33 - 
- 
- 

24.86 
2.73 

i7 
4 2 

- 
33.66 
26.12 
2.15 

493.36 
155.62 
13.34 
2.16 

47.55 
123.26 
60.69 - 

340.57 
34.17 
12.42 - 

BASELINE 
O&O 

- - - 
42.35 

59.90 - 
- 

64.36 

65.52 - - - 

34.23 
2.73 
0.20 
4.02 

- 
32.52 
19.30 
2.16 

538.56 
166.38 

6.19 
2.16 

47.57 
136.46 
38.83 - 

340.57 
34.17 
13.30 - 

SUSTAINED 

- 
- - 

42.35 

54.00 - - 
64.36 

60.35 - 
- 
- 

24.86 
2.73 
3.17 
4.82 

- 
25.24 
15.46 
2.16 

493.38 
165.83 

5.6: 
2.16 

47.57 
123,64 
35.55 

* 

340.57 
34.17 
12.42 - 



Table 3.2-1 (Continued) 

WORKLOAD 
MOS/SI/PAYCRADE CATEGORY 

13T10 E3 OM 
PM 
CM 
INDL 

13T10 E2 

52D10 E2 

xxxx E4 

xxxx E3 

xxxx E2 

TOTAL 

GR ND TOTP 

OM 
PM 
CM 
INDL 

OM 
PM 
CM 
INDL 

OM 
PM 
CM 
INDL 

OM 
PM 
CM 
INDL 

OM 
PM 
CM 
IiJDL 

OM 
?M 
CM 
INDL 

MAXIMUM NUMBER OF 
WORKLOAD DRIVEN POSITIONS 
* (90% loaded to account 
for per sonal productivity ) 

REFERENCE 
O&O 

105.86 
60.23 
1.83 

18.79 

152.38 
38.30 
6.50 - 

349.97 
29.24 - - 

6.36 - 
- 
- 

31. a2 - 
- 
- 

1190.35 
305.40 

201.51 
- 

4467.20 
805.89 
143.43 
336.15 

5752.67 

18* 

SUSTAINED 

968.38 
48.86 
1.41 
18.79 

145.36 
36.56 
5.63 - 

349.97 
29.24 - 

- 

31.82 - 
- 
- 

1156.44 
305.40 

201.51 
- 

4230.97 
771.76 
127.32 
336.15 

5466.20 

17* 

BASELINE 
O&O 

1058.86 
60.23 
0.87 
18.79 

152.38 
38.30 
2.32 - 

349.97 
29.24 - - 

6.36 - - - 

31.82 - - - 

1156.44 
305.40 

201.51 
- 

4467.20 
805.43 
80.92 

336.15 

5689.70 

18* 

SUSTAINED 

968.38 
48.86 

18.79 
0.73 . 

145.36 
36.36 
2.02 - 

349.97 
29.24 - - 

31.82 - 
- - 

1156.44 
305.40 

201.51 
- 

4230.37 
771.47 
72.46 

336.15 

5411.05 

17* 
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Table  3 . 2 - 3 .  D i s p l a c e d  R P V  O r g a n i z a t i o n a l  Workload 

O&O S c e n a r i o  

3 1V 

6 38 

S u s t a i n e d  S c e n a r i o  

3 1V 
6 38 

Workload ( KMH/ MO ) Poe i t  i o n s f  
Base l ine  Refereme - B a s e l i n e  R e f e r e n c e  - 

11.07 1 6 . 2 5  

225 .63  225 .63  
1 
1 

9 . 8 8  15 .18  1 
210.30 25 .29  1 

1 
1 

* Workload c a p a c i t y  of each  ,>porting u n i t  o r g a n i z a t i o n a l  

p o s i t i o n  is assumed to b e  t h e  saw a s  for the RPV s e c t i o n .  
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positions r e q u i r e d  o n l y  o n e  s h i f t ;  f u r t h e r ,  those p o s i t i o n s  
r e q u i r i n g  i n t e n s e  c o n c e n t r a t i o n  (CCS p o s i t i o n s )  c o u l d  be 

rotated w i t h  less i n t e n s e  d u t i e s  of t h e  l a u n c h / r e c o v e r y  
( L / R )  team. T h i s  o p e r a t i n g  p r o c e d u r e  a lso permits 
s u f f i c i e n t  p o s i t i o n s  to  make r e s u p p l y  r u n s  and s t i l l  l a u n c h ,  
operate and  recover t h e  AV. P e r m i t t i n g  s e c t i o n  members a n  
u n i n t e r r u p t e d  7 hour  per iod  f o r  sleep each day  w a s  e a s i l y  
accaumodated i n  t h e  1 2  h o u r  off c y c l e  even  when r e s u p p l y  a n d  
r e l o c a t i o n  m i g h t  have  o c c u r r e d  i n  t h i s  t imef rame .  

The 24 ho.ir s c e n a r i o  p r e s e n t s  a c a n p l e t e l y  d i f f e r e n t  problem 
t h a n  t h a t  of t h e  1 2  h o u r .  More s p e c i f i c  d e l i n e a t i o n  of 
r e s p o n s i b i l i t i e s  a n d  a c c o u n t i n g  f o r  rest periods a n d  o f f -  
s i t e  b r i e f i r y / r e s u p p l y  r e q u i r a n e n t s  is r e q u i r e d .  I n  t h e  24 
hour  s c e n a r i o ,  t h e  f i v e  f l i g h t s  proposed for e a c h  day c a n  be 

a s s i g n e d  a t  any time. To be p r e p a r e d  f o r  t h i s  c o n t i n g e n c y ,  
a l l  operator p o s i t i o n s  listed i n  Table 3.2-1 mus t  be manned 
24 h o u r s  a day.  Workload n o t  s p e c i f i c a l l y  associated w i t h  
a n  operator p o s i t i o n  c a n  be performed by t h a t  i n d i v i d u a l  
d u r i r y  t h e  periods when t h e y  are i n  a s t a n d b y  mod=. A key 
e x c e p t i o n  t o  t h i s  method o f  o p e r a t i o n  would be for workload  
which c a u s e s  p e r s o n n e l  t o  leave t h e  s i t e  (e .g . ,  r e s u p p l y  
r u n s ) .  I n  t h e s e  cases, a n  i n d i v i d u a l  n o t  i n  t h e  d u t y  s h i f t  
mus t  be used .  Table 3.2-2, Operator P o s i t i o n s ,  show t h r e e  
possible s h i f t  c o n f i g u r a t i o n s  t o  man t h e  s e c t i o n  f o r  24  h o u r  
ope r a t  ions .  

Whi le  a d e t a i l e d  human f a c t o r s  a n a l y s i s  of FGDV s e c t i o n  
p o s i t i o n s  was n o t  w i t h i n  t h e  scope of t h i s  s t u d y ,  RPV 

s e c t i o n  o p e r a t o r  p o s i t i o n s  were subjected to  a q u a l i t a t i v e  
human f a c t o r s  r e v i s w  f o r  t h e  d e g r e e  of  i n t e n s e  c o n c e n t r a t i o n  
r e q u i r e d  and t h e  d u r a t i o n  t h i s  a t t e n t i o n  m u s t  be a p p l i e d .  
I t  was c o n c l u d e d  t h a t  t h e  M i s s i o n  Canmander (M:), M i s s i o n  



Payload Operator (MPO) and A i r  V e h i c l e  Operator (AVO) 

p o s i t i o n s  r e q u i r e d  i n t e n s e  c o n c e n t r a t i o n  on  c a t h o d e  r a y  tube 
(CRT) d i s p l a y s  f o r  f i v e  h o u r s  o u t  of e v e r y  8 hour  s h i f t  
period. For t h e s e  t y p e s  of o p e r a t i o n a l  c o n d i t i o n s ,  t h e  
Navy, as a n  example,  restricts t h e  operator s h i f t  time t o  
two-4 hour  periods a day  ( a  t h r e e  s h i f t  r o t a t i o n ) .  Apply ing  
t h i s  c o n c e p t  t o  t h e  e n t i r e  RPV s e c t i o n  r e s u l t s  i n  27 
operator p o s i t i o n s  per s e c t i o n .  T h i s  number of operators 
would be more t h a n  s u f f i c i e n t  t o  a c c a n p l i s h  a l l  workload 
i n c l u d i n g  o f f - s i t e  t r i p s  b u t  r e p r e s e n t s  very i n e f f i c i e n t  
u t i l i z a t i o n  of a v a i l a b l e  w o r k l o a d  c a p a c i t y .  Al though GCS 

operator s h i f t s  were o p t i m i z e d  w i t h  t h i s  manning 
c o n f i g u r a t i o n ,  a n  a v e r a g e  s e c t i o n  p o E i t i o n  is loaded  t o  o n l y  
60% of i t s  c a p a c i t y .  

A l l  o t h e r  operator p o s i t i o n s  n o t  i n  t h e  GCS were s i m i l a r l y  
a n a l y z e d  and e v a l u a t a d  a s  r e q u i r i n g  low t o  modera te  l e v e l s  
of  c o n c e n t r a t i o n  fo r  short periods of time w i t h  t h e  
e x c e p t i o n  of t h e  30KW g e n e r a t o r  operator. T h i s  p o s i t i o n  
r e q u i r e d  l o w  l eve ls  of c o n c e n t r a t i o n  for e x t e n d e d  periods. 
F a t i g u e  f a c t o r s  were also q u a l i t a t i v e l y  e v a l u a t e d  f o r  non- 
GCS operators. I t  was conc luded  t h a t  t h e r e  is n o  r e a s o n a b l y  
e x p e c t e d  workload t h a t  w i l l  over f a t i g u e  a r e s t e d ,  h e a l t h y  
operator i n  a I;! hour  s h i f t  r m t i n e .  T h i s  t h e n  gave rise t o  
t h e  F O S S i b i l l t y  of a s p l i t  s h i f t  s i t u a t i o n  for RPV s e c t i o n  
operators such  as  shown i n  Table  3.2-2. T h i s  manning scheme 
r e s u l t s  i n  2 1  operators b e i n g  r e q u i r e d  and  is much mre 
e f f i c i e n t  t h a n  t h e  simple t h r e e  s h i f t  c o n d i t i o n .  
A d d i t i o n a l l y ,  t h i s  c o c t i n g e n c y  manning r e s u l t s  i n  a n  a v e r a g e  
s e c t i o n  p o s i t i o n  beirq loaded t o  77% of c a p a c i t y .  

Cont inued  a n a l y s i s  of RPV section operator r e q u i r e r e n t s  
indicated t h a t  p a r t  of the o p e r a t o r s  i n  t h e  GCS c o u l d  a lso 
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be used  a s  L/R team members when not on d u t y  i n  t h e  GCS. 
For t h i s  r e a s o n ,  i t  is s u g g e s t e d  t h a t  t h e  4 h o u r s  t h a t  each 
of three GCS o p e r a t o r s  h a s  a v a i l a b l e  for  u s e f u l  work  a f t e r  
s t a n d i n g  s h i f t  i n  t h e  GCS be combined to  s a t i s f y  o n e  
operator p o s i t i o n  i n  t h e  L/R team. T h i s  r e d u c e s  to ta l  
o a r a t o r  r e q u i r e m e n t  t o  23 (Table  3.2-1) and  s t i l l  p r o v i d e s  
s u f f i c i e n t  p e r s o n n e l  n o t  i n  t h e  d u t y  s h i f t ,  b u t  s t i l l  
a v a i l a b l e  for d u t y ,  t o  make  n e c e s s a r y  D f f  s i t e  t r i p s .  

A 20 man R P V  s e c t i o n  is  therefore c o n s i d e r e d  t h e  opt imum 
manpower b l e n d  t o  s a t i s f y  workload and  operator d r i v e n  
r e q u i r e m e n t s .  T h i s  b r i n g s  t h e  a v e r a g e  RPV s e c t i o n  p o s i t i o n  
t o  81% of workload c a p a c i t y .  Army @V manpower r e q u i r e m e r , t s  
r e s u l t i n g  f ran  these a n a l y s e s  a r e  shown i n  T a b l e s  3.2-4 and 
3.2-5. 

3.2.3 Direct S u p p o r t  (DS) L e v e l  Main tenance  Workload 

DS l e v e l  workload was a n a l y z e d  i n  a s imi l a r  manner t o  t h a t  
used for  t h e  dayl ight-TV/12 hour  s c e n a r i o .  The o n l y  n o t a b l e  
change is i n  t h e  r e q u i r e m e n t s  for m3S 63W (Wheeled V e h i c l e  

Repairer) . T h i s  cl;aqe h a s  b e e n  b r o u g h t  a b o u t  by 
s i g n i f i c a n t l y  i n c r e a s i n g  t h e  number of l a u n c h ,  r e c o v e r y  a n d  
a i r  v e h i c l e  handler o p e r a t i o n s .  I n c r e a s i n g  p l anned  f l i g h t s  
and i n c r e a s e d  l a u n c h e s  due ta r e d u c t i o n  of weather 
c a n c e l l a t i o n s  r e s u l t e d  i n  a 267% r ise  i n  a c t i v i t y  o v e r  t h e  
p r e v i o u s  s t u d y .  No appreciable FLIR m i s s i o n  p a y l o a d  
subsys t em (FMES) workload was added a t  DS l e v e l  b e c a u s e  t h e  
f a u l t  i s o l a t i o n  a n d  c o r r e c t i v e  m a i u t e n a n c z  is  t o  be 
accanplished a t  t h e  GS and depot l e v e l s .  

si 
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DS workload and  manpower r e q u i r e m e n t s  a r e  shown i n  Tab le s  
3.2-6 a n d  3.2-7. 

3.3 MANPOWER ANALYSIS RESULTS 

3.3.1 FLIR RPV S e c t i o n  

F r a n  t h i s  a n a l y s i s ,  i t  c a n  be s e e n  t h a t  f o r  t h e  24 hour  
s c e n a r i o  it is  t h e  operator s h i f t  r e q u i r e m e n t s  r a t h e r  t h a n  
workload which is t h e  c o n t r o l l i n g  f a c t o r  f o r  manpower 
r e q u i r e m e n t s .  Making maximum u s e  of a l l  m a n p o e r  assets,  
i n c l u d i n g  m a i n t a i n e r s  t o  f i l l  operator r e q u i r e m e n t s ,  t h e  RPV 
s e c t i o n  w i l l  n e e d  20 p o s i t i o n s  t o  f u n c t i o n  p r o p e r l y .  T h e s e  
p e r s o n n e l ,  when i n  a s t and-by  mode w h i l e  o n  s h i f t  d u t y ,  
would be  expected t o  a c c o m p l i s h  o t h e r  u s e f u l  s e c t i o n  
workload s u c h  a s  a i r  v e h i c l e  p r e v e n t i v e  ar,d c o r r e c t i v e  
equjgment  ma in tenance .  Because  t h e r e  a re  now mare p o s i t i o n s  
t h a n  r e q u i r e d  by a b r s h t e  work load ,  t h e  i n c l u s i o n  of 
a d d i t i o n a l  f l i g h t s  and/or s e c t i o n  d i s p l a c e m e n t s  c a n  be 
c o n s i d e r e d  w i t h o u t  i m p a c t i n g  manpower r e q u i r e m e n t s .  

\ 

Each a d d i t i o n a l  f l i g h t  adds 15.8 manhours of workload t o  t h e  
s e c t i o n  t o t a l  and each  d i s p l a c a n e n t  c y c l e  adds  46.8 
manhours.  T h i s  would m a n ,  f o r  example, t h e  FLIR s c e n a r i o  
c o u l d  i n c l u d e  u p  t o  t w o  d i s p l a c e m e n t  c y c l e s  per day w i t h o u t  
add ing  any  workload p o s i t i o n s  i n  excess of  t h o s e  d r i v e n  by 
operator r e q u i r e m e n t s .  T h i s  is as  a r e s u l t  of c o n t i n g e n c y  
manning p r  o v  i d i  ng ad d i  t i o n a l  wo r k l o  ad capaci t y  . 
F u r t h e r m o r e ,  two moves per day would n o t  impact upon t h e  

o p e r a t i o n a l  r e q u i r e m e n t  t o  c o n d u c t  f i v e  f l i g h t s  per day .  



Table 3 . 2 - 6  

Direct Support Maintenance Manpower Reference System 
24 Hour - FLIR Operations 

MOS 

26B 
26L 
26T 
31E 
31 J 
31s 
34s 
35E 
35H 
368 
4 1B 
41C 
4 3M 
448 
45B 
45G 
52C 
52D 
63G 
635 
63W 
63W 

TOTAL 

PAYGRADE 

E4 
E5* 
E4 
E4 
E4 
E4 
E5* 
E5 * 
E5 * 
E4 
E4 
E4 
E4 
E5* 
E4 
E4 
E5 * 
E4 
E5 * 
E4 
E3 
E5 * 

MONTHIOY MANHOURS 
060 

10.98 
56.68 
82.29 
133.81 
60.73 
26.38 
46.78 
10.76 
35.90 
14.59 
19.41 
0.46 
1.39 
20.93 
1.38 

105.83 
53.93 
91.02 
189.22 
1.34 

416.00 
180.60 

1560.41 

SUSTAINED 

10.45 
45.36 
66.16 
116.77 
60.73 
26.38 
39.94 
7.5 
35.90 
14.59 
19.41 
0.46 
1.39 

19.03 
1.38 
74.91 
53.21 
80.66 
156.93 
0.95 

416.00 
101.23 

1349.41 

RPV PLATOON ARMY TOTAL 
O&O SUSTAINED 3&0 

1 
1 
1 
1 
1. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
L 
1 
1 
1 
1 
2 
1 

1 
1 
1 
1 
1 
1 
1 
1 
7 
A 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
28 
14 

23 23 322 

SUSTAINED 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
28 
14 

322 

*Includes workload from a lower s!till level within the same MOS. 
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Table 3.2-7 
Direct Support Maintenance Manpower Baseline System 

24 Hour - FL'IR Operations 

MOS 

26B 
26L 
3 1E 
31J 
3 1s 
34Y 
35E 
35H 
36H 
4 1B 
4 1C 
4 3M 
44B 
4 5B 
5 2C 
5 2D 
6 3G 
635 
6 3W 

PAYGRADE 

E4 
E E 

E4 
E4 
E4 
E5* 
E5 
E5 * 
E4 
E4 
E4 
E4 
E5* 
E4 
E5* 
E4 * 
E5* 
E4 
E3 

MONTHLY MANHOURS 
O&O SUSTAINED 

.90 0.72 

.20 0.17 
81.19 76.23 
12.82 12.82 
26.38 26.38 
7.54 6.39 
1.30 0.96 

35.90 35.90 
14.59 14.59 
19.41 13.41 
0.46 0.16 
8.32 8.32 

22.22 19.97 
1.38 1.38 

65.69 64.97 
75.42 69.66 
72.20 62.b2 
0.96 0.68 

208.00 208.00 

RPV PLATOON ARMY TOTAL 
OEtO SUSTAINED O&O SUSTAINED 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 14 
1 14 
1 14 
1 14 
1 14 
1 14 
1 14 
1 14 
1 l 4  

1 14 
1 14 
1 14 
1 I 4 
1 14 
1 14 
1 14 
1 14 
1 14 
1 14 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

6 3W* E5 105.42 64.32 1 1 14 14 

TOTAL 760.30 693.95 20 20 280 280 

*Includes workload from a lower skill level within the same MOS. 



A r ev iew of T a b l e  3.3-1 shows t h e  p r e p o n d e r a n c e  of s e c t i o n  
work load  is associated wi th  GCS o p r a t g r s .  The  s e c o n d  
r a n k i n g  workload h i g h  d r i v e r  ( g e n e r a t o r  01 ? r a t o r )  c c u l d  be 

e l i m i n a t e d  by a d d i n g  a n  a p p r o p r i a t e  switchboard or  s w i t c h i n g  
capab i l i t ;  i n  t h e  power d i s t r i b u t i o n  d e s i g n .  These  
a d d i t i o n s  would permit p a r a l l e l  o p e r a t i o n  of t h e  two 3C!;W 

g e n e r a t o r s ,  a u t o m a t i c  d i s c o n n e c t  of a f a i l i t q  g e n e r a t o r ,  and  
alarm p r e s e n t a t i o n  i n  t h e  GC3 t o  n o t i f y  o p r a t o r s  of a 
g e n e r a  tor  f a i l u r e .  

Not shown as  a h i g h  d r i v e r ,  b u t  c o n t r i b u t i n g  two p o s i t i o n s  
t o  t h e  20  man RPV s e c t i o n ,  i s  t h e  imposed r e q u i r e m e n t  t o  
d e p l o y  t h e  r e c w e r y  - y s t a n  f o r  each l aunch .  I f  t h i s  
r e q u i r e m e n t  were relnoved and  t h e  genera”.or  operator r e p l a c e d  
by a S w i t c h b o a r d  c a p a b i l i t y ,  t h e  R P V  s e c t i o n  c r m l d  
p o t e n t i a l l y  be r e d u c e d  t o  16  p o s i t i o n s  ( remove  o n e  52D10 
and three 13T10s ) .  This would c o i n c i d e  c1osel:r w i t h  t h e  
e x p e c t e d  number of workload-dr i v e n  p o s i t i o n s  f o r  t h a t  
s i t u a  t ion .  

The s h i f t i n g  of MOS 31V and  63B t a s k s  t o  t h e  s u p p r t i t q  u n i t  
h a s  r e d u c e d  s e c t i o n  workload  by t h e  e q u i v a l e n t  of o n e  
p o s i t i o n .  However, i t  would impact by a d d i n g  workload t o  
t h e  s u p p o r t i n g  u n i t  o r g a n i z a t i o n  by a d d i n g  workload a n d  
p o s s i b l y  d r i v a  a d d i  t i o n a l  p o s i t i o n  r e q u i r e m e n t s  t h e r e .  T h i s  
depends  upon a 3 1 V  MOS b e i n g  p r e s e n r  a t  t h e  s u p p o r t i n g  u n i t  
and having  the c a p a c i t y  t o  absorb t n e  added  wark load .  The  
added G3B workload w i l l  j u s t i f y  a d d i n g  a new p o s i t i o n  t o  t h e  
s u p p o r t  i q  u n i t s  o r g a n i z a t i o n a l  m a i n t e n a n c e  a l l o w a n c e .  

3.3.2 FLIR RPV Direct S u p p o r t  M a i n t a i n e r s  

As was t h e  case f o r  t h e  12 hour  s c e n a r i o ,  t h e  24 hour  
s c e n a r i o  n o r m a l l y  d r i v e s  Ds p o s i t i o n s  w i t h  workload  t h a t  
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d o e s  n o t  c a n p l e t e l y  f i l l  i t s  c a p a c i t y .  I n  t h e s e  cases, i f  
t h e  requi red  MOS e x i s t s  i n  t h e  proper D5 m a i n t e n a n c e  
o r g a n i z a t  ion /ur r i t ,  i t  would be w o r t h w h i l e  t o  i n v e s t i g a t e  
e x i s t i n g  a s s i g n e d  workload t o  d e t e r m i n e  i f  it c o u l d  a b s o r b  
R3V-driven workload w i t h o u t  adding  new p o s i t i o n s .  The 
n o t a b l e  e x c e p t i o n  t o  t h i s  case is t h e  63W, there enough  
w o r k l o a d  a t  d i f f e r e n t  s k i l l  l e v e l s  e x i s t s  t o  w a r r a n t  add ing  
up  t o  t h r e e  DS p o s i t i o n s .  Workload f o r  t h e  63W i n c r e a s e d  
because  of v e h i c l e  u s a g e  a s s o c i a t e d  w i t h  t h e  s i g n i f i c a n t  
i n c r e a s e  (2.56 t i m e s )  i n  numbers of AV l a u n c h e s  s n d  
r x o v e r i e s .  T h i s  impacted  o n  t h e  m a i n t e n a n c e  r e q u i r e n e n t s  
f o r  l a u n c h / r e c o v e r y  and  a i r  v e h i c l e  h a n d l i n q  v e h i c l e s .  

F o r  t h e  24 hour  s c e n a r i o ,  o n e  a d d i t i o n a l  s i t e  d i s p l a c e n e n t  
i n c r e a s e s  DS workload  by a b o u t  0.4 h o u r s  ( 1.6 h o u r s  f o r  f o u r  
s e c t i o n s )  f o r  t h e  b a s e l i n e  s y s t e n  and 0.9 h o u r s  (3 .6  per  
? l a t o o n )  f o r  t h e  r e f e r e n c e  s y s t e m ;  m o s t  of t h i s  workload is  
associated w i  ti-i t h e  wheeled v e h i c l e  m a i n t d i n e r s .  F u r t h e r ,  
e a c h  AV l a u n c h / r e c o v % r y  c y c l e  r e s u l t s  i n  add ing  a b o u t  t h e  
same number of h o u r s  t o  b a s e l i n e / r e f e r e n c e  s y s t a n  DS 
workload ,  r e s p e c t i v e l y ;  0.5 a n d  1.0 h o u r s  per s e c t i o n  
s u p p o r t e d .  S i g n i f i c a n t  i n c r e a s e s  i n  DS work1ca.d will r e s u l t  
from i n c r e a s i n g  t h e  number of s e c t i o n  d i s p l a c e m n t  c y c l e s  t o  
t w o  per day or .lumber of l a u n c h e s  t o  s i x  per day. 
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SECTION 4 - DETEWINE TRAINING RESOURCE REQUIREMENTS 

4.1 STUDY CONSIDGRATIONS 

T h i s  s e c t i o n  describes t h e  results of t h e  RPV T r a i n i n g  
Resource  Requ i remen t s  A n a l y s i s  (TRRA) and  o u t l i n e s  t h e  
g e n e r a l  p r o c e d u r e s  t h a t  were employed.  T h i s  a n a l y s i s  is a n  
e x t e n s i o n  of t h e  i n i t i a l  Remotely P i l o t e d  V e h i c l e  TRRA. A 

more detai lea  d i s c u s s i o n  of t h e  p r o c e d u r e s  employed may be 

found in t h i s  i n i t i a l  report and  i n  t h e  A m y  R e s e a r c h  
I n s t i t u t e ' s  (Am T e c h n i c a l  R e p o r t  o n  t h e  a p p l i c a t i o n  of t h e  
HARDRAN methodology to  t h e  D i v i s i o n  S u p p o r t  Feapon System. 
The o v e r a l l  purpose and scope of t h e  RPV a n a l y s i s  a r e  
d i s c u s s e d  i n  S e c t i o n  1 of t h i s  report. T h e s e  objectives 
were f u r t h e r  r e f i n e d  i n t o  t h e  f o l l o w i n g  TRRA o b j e c t i v e s :  

0 Update t h e  b a s e l i n e  t r a i n i n g  p i p e l i n e  which w i l l  
s u p p o r t  s e c t i o n  mannirrg and o p e r a t i o n  by: 

Upda t ing  t h e  e x i s t i n g  t r a i n i n g  p i p e l i n e  a n d  
c o u r s e  a n a l y s i s  t o  i n c o r p o r a t e  FQQERI s k i l l  
l e v e l  changes .  

Updat ing  t h e  e x i s t i n g  m a i n t e n a n c e  MOS 

a s s i g n m n t s  a n d  c o u r s e s  t o  r e f l e c t  FQQPRI MOS 

c h a r g e s .  

Updat ing  t h e  e x i s t i n g  o p e r a t i o n  and 
m a i n t e n a n c e  c o u r s e s  t o  i n c l u d e  t h e  t r a i n i n g  
r e q u i r a n e n t s  for t h e  Forward Looking I n f r a r e d  
(FLIR)  m i s s i o n  p a y l o a d  s u b s y s t e m  (PMPS;. 



d )  Updat ing t h e  e x i s t i n g  3perator c o u r s e s  t o  
i n c l h d e  newly - rece ived  t r a i n i n g  i n f o r m a t i o n  
t h a t  is more cmparable to  t h e  R P V  s y s t e m .  

e )  Updat ing  t h e  t r a i n i n g  resource r e q u i r e m e n t s  
a n a l y s i s  t o  r e f l e c t  c h a n g e s  i n  t h e  s t u d e n t  
loads c r e a t e d  by t h e  2 4  hour/FLIR o p e r a t i o n a l  
s c e n a r i o .  

0 I d e n t i f y  t h e  d i f f e r e n c e s  i n  t r a i n i n g  r e s o u r c e  
r e q u i r e m e n t s  b e t t e e n  t h e  e x i s t i n g  1 2  hour  d a y l i g h t  
o p e r a t i o n a l  s c e n a r i o  and t h e  2 4  hour/FLIR 
o p e r a t i o n a l  s c e n a r i o  by: 

a )  I d e n t i f y 1  ng c o u r s e s  impacted . 
b )  I d e n t i f y i n g  changes  i n  c o u r s e  c o n t e n t  a n d  

l e n g t h .  

c )  i d e n t i f y i n g  c h a n g e s  i n  i n s t r u c t o r  
r e q u i r e m n t s .  

A l l  of t h e  t r a i n i n g  a s s u m p t i o n s  made i n  the  i n i t i a l  TRRA 
remained t h e  same, e x c e p t  f o r  o n e  which was m o d i f i e d  t o  
i n c o r p o r a t e  c h a n g e s  i n  t h e  FQQPRI t h a t  r e f l e c t  s y s t e m  

-main tenance  r e s p o n s i b i l i t y  f o r  t h e  Warrant  O f f i c e r .  

3 The R P V  War ran t  O f f i c e r  w i l l  have  r e s p o n s i b i l i t y  
f o r  t h e  s u p e r v i s i o n  of t h e  t a c t i c a l  e m p l o y m n t  o f  
t h e  R P V  sys t em and w i l l  a l so  be a q u a l i f i e d  
ma in tenance  t e c h n i c i a n .  
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4.2 T R A I N I N G  RESOURCE REQUIREMENTS ANALYSIS (TRRA)  

A l l  of t h e  major s t eps  i n  a g e n e r a l  T r a i n i n g  Resource 
Requ i remen t s  A n a l y s i s  (TRRA) were conduc ted  for t h e  u p d a t e  
of t h e  RPV s t u d y .  T r a i n i n g  da t a  t h a t  had b e e n  r e q u e s t e d  
for t h e  p r e v i o u s  s t u d y  and n o t  received, was s g b s e q u e n t l y  
r e c e i v e d .  The a n a l y s i s  and i n c l u s i o n  of t h i s  new d a t a  was 
accomplished. The  c o n t e n t  and  q u a l i t y  of t h i s  new da ta  has 
improved t h e  e s t i m a t i o n  of t h e  t r a i n i n g  r e q u i r e m e n t s  for t h e  

RPV operators. Many of t h e  c h a n g e s  found i n  t h e  t ab les  and  
f i g u r e s  t h a t  follow are  d u e  t o  these c h a n g e s  i n  t h e  u p d a t i n g  
of t h e  a v a i l a b l e  data. 

Table 4.2-1 shows the  RPV MOS's selected for t h e  u p d a t e d  
r e f e r e n c e  and b a s e l i n e  s y s t e n s .  One new MOS was added due  
t o  a change  i n  t h e  FQQPRI. T h i s  new MOS is a Weapons 
S u p p o r t  Radar Repairer ( 2 6 8 )  a t  s k i l l  l e v e l s  1 a n d  2 a n d  
Combat A r e a  S u r v e i l l a n c e  R a d a r  Repairer ( 2 6 C )  a t  s k i l l  level 

3. MOS 3 1V (Tact ical  Canmun i c a t i o n s  Sys tens Operator/ 
Mechanic)  and  MOS 638  ( L i g h t  meel Vehic le /Power  G e n e r a t i o n  
Mechanic)  were deleted b e c a u s e  t h e y  perform o r g a n i z a t i o n a l  
m a i n t e n a n c e  on  RPV equipment  ou t s ide  of t h e  W V  s e c t i o n .  
The a s s i g n m e n t s  of these MOSs t o  t h e i r  respective e q u i p m e n t  
a re  found i n  Appendix C. 

Once t h e  MOS had b e e n  d e t e r m i n e d ,  t h e  e x i s t i n g  r e s i d e n t  
c o u r s e s  of i n s t r u c t i o n  a s s m i a t e d  w i t h  t h e  MOS were 
i d e n t i f i e d  ( R e f .  6 ) .  Table 4.2-2 summa.rizes t h e  R P V  

t e c h n i c a l  c o u r s e s  of i n s t r u c t i o n .  The e n t r y  l e v e l  c o u r s e  for 
MOS 268 (104-26819)  was t h e  o n l y  new ccurse added. The 

c o u r s e s  r e q u i r e d  by MOSs 31V a n d  638 were deleted.  
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Table 4.2-1 
Summary of RPV MOS and AS1 

MOS 

13T 

- 

13TP9 

26B 

26C 

26L 

26T 

3 1E 

315 

3 1s 

34Y 

35E 

3 5H 

36H 

4 1B 

4 1C 

4 3M 

CMF 

13 

- 

13 

29 

29 

29 

84 

29 

29 

29 

74 

29 

29 

29 

81 

63 

76 

Skill 
Level 

? - 4  

1-2 

1-2 

3 

1-3 

1-3 

1- 3 

- 1-3 

1-3 

1- 3 

1-3 

1-3 

1-3 

1-.2 

1-3 

1-3 

Title (with abbreviation) 

Remotely Piloted Vehicle Crewinan 
(RPV Crewman) 

Remotely Piloted Vehicle Mechanic 
(RPV Mech) 

Weapons Support Radar Repairer 
(Weapons Spt Rdr Rep) 

Combat Area Surveillance Radar itepairer 
(Cbt Area Svl Rdr Rep) 

Tactical Microwave System Repairer 
(Tac Mwave Sys Rep) 

Radio/Television Systems Specialist 
(Rdo/TV Sys Sp) 

Field Radio Repairer ( * )  

Teletypewriter Repairer 
(Teletypewriter Rep) 

Field General COMSEC Repairer 
(Field Gen COMSEC Rep) 

Field Artillery Computer Repairer 
(FA Computer Rep) 

Special Electronics Cevices Repairer 
(Sp Elec Devices Rep) 

Cal ibra t ion Special ist ( *  ) 

Dial/Manual Central Office Rt, nirer 
(Dial/Man Cen Ofc Rep) 

Topographic Instrument Repair Specialist 
(Topo inst Rep Sp) 

Fire Control Instrument Repairer 
(PC Instrument Rep: 

Fabric Repair Specialist 
(Fabr ic Repa i r Sp) 
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Table 4.2-1 
Summary of RPV MOS and A S 1  (continued) 

Skill 
CMF Level - MOS -- Title (with abbreviation) 

44B 63 1-2 Metal Worker ( * )  

44E 63 3 Machinist ( *  ) 

4 5B 63 1-2 Small Arms Repairer ( * )  

45G 63 1-3 Fir? Control Systems Repairer 
(FC Systems Rep) 

4 5K 63 3 Tank Turret Repairer ( * )  

5 2C 63 1- 3 Utilities Equipment Repairer 
(Utilities Equip Rep) 

52D 63 1-3 Power Generation EquipDent Repairer 
(Pwr Gen EquiF Rep) 

(Fuel & Elec Sys Rep) 
6 3G 63 1-2 F u e l  and Electrical Systems Repairer 

6 3H 63 3 Track Vehicle Repairer 
(Track Veh Rep) 

635 63 1-3 Qcz-termaster and Chemical Equipment 
Re. iirer (QK & Chem Equip Rep) 

6 3W 63 1-2 Wheel Vehicle Repairer 
(Wveh Rep) 

8 2D 81 3 Topographic Surveyor ( * )  

211BO - - Remotely Piloted Vehicle Technician 
(RPV Tech) 

"Indicates no abbreviation 
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MOS 

13T 

- 

26B 
2bL 
26T 
3 1E 
315 
31s 
34Y 
35E 
35H 
36H 
4 1B 
4 1C 
4 3M 
44B 
4 5B 
4% 
5 2C 
5 2D 
b 3G 
635 
6 3W 

211BO 

Table 4.2-2 
Summary of RPV T e c h n i c a l  Courses  of I n s t r u c t i o n  

S k i l l  L e v e l  1 S k i l l  Leve l  2 

XXX- 13T10 
XXX-13TP3 
104-26BLO 
10 1-26L10 
G3ABR30435 
10 1- 3 lElO 
113-31 J10 
160-31S10 
041-34Y10 
198-35310 
G3ABR3240-003 
622-36H10 
6 7 0-4 1B 10 
670-41C10 
760-4 3M10 
7G4-44B10 
641-45B10 
113-15G10 
662-52C10 
662-5 2DlO 
610-63G10 
690-63 J10 
61 0-63W10 

None 

None 
None 
Elone 
None 
None 
None 
None 

198-35320 
G3AZR32470-000 

None 
None 
None 
None 
None 
None 
None 

662-52C20 
662-52D20 

None 
None 
None 

Warrant O f f i c e r  Course:  XX-211B 

S k i l l  Leve l  3 

XXX-13T30 

None 
None 
None 
None 
None 
None 
None 
None 

198-35~30 
None 
None 
None 
None 

702-44330 
643-45K30 

None 
None 
None 
611-6 3H30 
690-63 530 
611-63H30 



A r e v i s i o n  of t h e  p roposed  RPV-spec i f ic  courses is shown i n  
F i g u r e  4.2-1. T h i s  p roposed  t r a i n i n g  c o u r s e  p i p e l i n e  
r e p r e s e n t s  a p o s s i b l e  p l a n  f o r  p r o v i d i n g  t r a i n i n g  and  i s  
based  on t h e  p r e s e n t  career p r o g r e s s i o n  p l a n s  f o r  t h e  W V  
s e c t i o n  p e r s o n n e l .  T h i s  t r a i n i n g  c o n f i g u r a t i o n  was f o l l o w e d  
i n  e s t i m a t i n g  t h e  RPV operator and  o r g a n i z a t i o n a l  
m a i n t e n a n c e  t r a i n i n g  r e q u i r e m e n t s .  Added to  t h i s  p i p e l i n e  a t  
paygrade  E6 is a new c o u r s e  ! F i e l d  A r t i l l e r y  Cannon K O  

Advanced C o u r s e )  t o  p r o v i d e  t r a i n i n g  f o r  t h e  RFV S e c t i o n  
Chief  and  P l a t o o n  S e r g e a n t .  The  a d d i t i o n  of t h i s  new c o u r s e  
i s  a g a i n  due t o  c h a r g e s  i n  t h e  FQQPRI. 

A t  t h i s  p o i n t ,  t h e  e x i s t i n g  r e f e r e n c e  c o u r c ? s  were r e v i e b e d  
and  upda ted .  F i r s t ,  t h e  FQQHZI and F L I R  MOS d i f f e r e n c e s  
were i d e n t i f  l ed .  N e x t ,  t h e  new t r a i n i n g  materials received 
f o r  t h e  s t u d y  were rev iewed  and  new c a n p a r a b l e  t r a i n i n g  was 
selected where a p p r o p r i a t e .  Some t r a i n i n g  i n  t h e  Basic 
T e c h n i c a l  Course  (XXX-13T30) w a s  t a k e n  frun t h e  new F i e l d  

A r t i l l e r y  Cannon F i r e  S u p p o r t  Spec ia l i s t  Basic Noncanmis- 
s i o n e d  O f f i c e  Course  (BNCOC) program of i n s t r u c t i o n  (POI), 
and some t r a i n i n g  and  c o u r s e  data i n  t h e  RPV Warran t  O f f i c e r  
Course  (XX-211B) was t a k e n  f r a n  t h e  new T a r g e t  A c q u i s i t i o r ,  

Radar T e c h n i c i a n  Course  (4C-211A) Program of I n s t r u c t i o n  
(POI) . Once t h e  r e f e r e m e  t r a i n i r y  c o u r s e s  were c o n f i g u r e d ,  
t h e  e x i s t i n g  b a s e l i n e  t r a i n i n g  courses were m o d i f i e d  t o  
r e f l e c t  t h e  new FQQPRI MOS a s s i g n m e n t s  and new t r a i n i n g  
m a t z r i a l s  r e c e i v e d .  As shown i n  Table  4.2-3,  a t o t a l  of n i n e  
ccdfses were deve loped  o r  m o d i f i e d  t o  r e f l e c t  t h e  r e f e r e n c e  
I:quipment, t h e n  six of t h e s e  c o u r s e s  were m o d i f i e d  t o  
reflect d i f f e r e n c e s  be tween  t h e  r e f e r e n c e  and  b a s e l i n e  
L ;*s t ems .  T a b l e  4.2-4 shows t h e  a f f e c t s  of t h e s e  d i f f e r e n c e s  
on c o u r s e  l e n g t h  i n  man-days. T a b l e  4.2-5 h i g h l i g h t s  t h e  
c o u r s e  topic  and  t r a i n i n g  t i m e  d i f f e r e n c e s  be tween t h e  two 
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Figure 4.2-1. Proposed Training Course Pipeline 
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Table 4.2-3 
New and Modified Courses by System 

MOS Cour sL Number Course Title Re f e r ence - 
13T 

26B 
26L 
26T 
3 1E 
31 J 
3 1s 
34v 
35E 
3 5H 
36H 
4 1B 
4 1C 
4 3M 
44B 
4 5B 
45G 
5 2C 
52D 
6 3G 
635 
6 3W 
211BO 

XXX-13T10 
XXX-13TP9 
XXX-13T3 0 
104-26B10 
101-26L10 
G 3AB R3 0 4 3 5 
101-31E10 
113-31 J10 
16 0-3 lSl0 
041-34Y10 
198-35310 
G3ABR3240-003 
6 2 2- 3 6H10 
670-4 lBlO 
670-41C10 
76 0-4 3M10 
704-44B10 
64 1-4 5B10 
113-45G10 
662-52C10 
662-52D10 
610-6 SG10 
690-63 J10 
6 10-6 3W 10 
XX-211R 

RPV Crewman 
RPV Mech 
2PV BTC 
Weapons Spt Rdr Rep 
Tac Mwave Sys EeD 
Radio/TV Sys Rep 
Field Radio Repairer 
Teletypewriter Rep 
Field Gen COMSEC Rep 
FA Computer Rep 
Sp Elec Devices Rep 
Calibration Specialist 
Dial/Man Cen Ofc Rep 
Top0 Inst Rep Sp 
FC Instrument Rep 
Fabric Repair Sp 
Metal Worker 
Small Arms Repairer 
FC Systems Rep 
Utilities Equip Rep 
Pwr Gen Equip Rep 
Fuel and Eiec Sys Rep 
QM & Chem Equip Rep 
Wveh Rep 
HDV Tech 

1 
2 
3 
4 
' 5  

NC 
6 

NC 
NC 
7 
8 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
wc 
NC 
NC 
NC 
9 

Base1 ine 

10 
11 
3 
4 
12 
-- 
13 
NC 
NC 
hire 

14 
NC 
NC . 
NC 
NC 
NC 
NC 
NC 

x 
NC 
NC 
NC 
NC 
15 

NC No change from existing courEe 
-- No course required fo r  system 
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Table 4.2-4 
RPV Course Impacts 

MOS 

13T 

- 

26B 
26L 
2 6T 
3 1E 
31J 
3 1s 
34Y 
3 5E 

355 

36K 
4 1B 
4 1C 
4 3M 
44B 

4 5B 

45G 
5 2 C  

5 2D 

6 3G 

635 

6 3w 

211BO 

Course 

XXX-13T10 
XXX-13TPS 
SXX- l3T30 
104-26Bl0 
101-26L10 
G3ABR20435 
10 1-3 1ElO 
113-31 J10 
160-31s: 0 
041-34Y10 
198-35E10 
198-35320 
G3ABR3240-003 
G3AZR32470-000 
198-35H30 
622-36H10 
67 0-4 lBlO 
670-41C10 
760-43M10 
704-44B10 
02-44E30 

641-45B10 
643-45K30 
113-45G10 
662-52C10 
662-52C20 
662-52D10 
66 2-52D20 
610-63610 
611-6 3H30 
690-63 J10 
690-63 530 
610-63W10 
611-6 3H30 
XX-211B 

F.e f e r  e= 

N e w  55.8 M.D. 
N e w  63.1 M.C. 
N e w  21.1 M.D. 
A d d e d  1.5 M . D .  

A d d e d  17.0 M.D. 
NC 

A d d e d  5.8 M.D. 
N C  

NC 

A d d e d  17.4 M.D. 
A d d e d  18.5 M.D. 

NC 

NC 
NC 
NC 

NC 

N C  

NC 

NC 

NC 
NC 

NC 
NC 

NC 

N C  
NC 

NC 
NC 

N13 
NC 

NC 
NC 

NC 
NC 

N e w  91.8 M.D. 

Base1 i n e  

N e w  5 0 . 0  M.D. 
N e w  42.1 M.D. 
N e w  21.1 M.D. 
A d d e d  1.5 M.D. 
A d d e d  4.7 Y.D. 

-- 
A d d e d  3.1 M.D. 

NC 

NC 

NC 

A d d e d  3.6 M.D. 
NC 

N!: 
KC 
NT 
N C  

NC 

NC 

NC 

NC 
NC 

NC 
NC 

NC 
N C  

NC 
NC 

NC 
NC 

NC 
NC 

N C  
NC 

N e w  74.0 M.D. 

NC N o  change from e x i s t i n g  course M. D. Man-days 
-- No course requi red  for system 
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s t u d i e s  and be tween t h e  r e f e r e n c e  a.ld b a s e l i n e  s y s t e n s  i n  
t h e  new s t u d y .  B r i e f  n o t e s  are p r o v i d e d  OF, t h e  table  t o  
i d e n t i f y  t h e  s o u r c e s  of d i f f e r e n c e s ,  

A s  shown i n  T a b l e  4.2-6, s i g n i f i c a n t  d i f f e r e n c e s  i n  s k i l l  

l e v e l  and grade s t i l l  e x i s t  i n  t h e  ne*. XXX-13T10 c o u r s e .  
However, s i g n i f i c a n t  improvements  e r e  a c h i e v s d  i n  t h e  XXX- 
13T30 course f r a n  t h e  change  i n  t h e  FQQPRI i n c r e a s i n g  t h e  

RPV S e c t i o n  Ch ie f  t o  paygrade  E7. Much o f  t h e  n e c e s s a r y  
t r a i n i n g  t h a t  i n  t h e  p r e v i m s  s t a d y  had b e e n  s h i f t e d  down to  

paygrade  E6 ( t h e  f o n a e r  RPV S e c t i o n  Ch ie f  grade) f r a n  t h e  
F i e l d  A r t i l l e r y  Cannon NCO Advanced Course  (O-B-C42) w i l l  
now be r e c e i v e d  by t h e  RPV S e c t i o n  Ch ie f  i n  t h i s  c o u r s e .  
S t i l l ,  a s u b s t a n t i a l  p o r t i o n  of t h e  o t h e r  t w o  b a s e l i n e  
operator c o u r s e s  was d e r i v e d  f r a n  e x i s t i n g  courses which a18 
a t  a h i g h e r  grade l e v e l ,  As p o i n t e d  ou t  i n  t h e  p r e v i o u s  
s t u d y ,  t h e s e  h i g h  s k i l l  r e q u i i e m n t s  a n d  l o w  grade 
a u t h o r i z a t i o n s  may mean t h a t  sys t em p e r f o r m a n c e  r e q u i r e m e n t s  
w i l l  n o t  be a c h i e v e d .  While s u k t a n t i a l  improvements  h a v e  
now beec made a t  t h e  s e c t i o n  c h i e f  l e v e l ,  f u r t h e r  s t u d y  and 
c o n s i d e r a t i o n  s h o u l d  b e  g i v e n  t o  r e s o l v i n g  t h e  d i f f e r e n c e s  
and r e a s s e s s i r y  t h e  prcposed g r a d e  s t r u c t u r e  a t  t h e  l o w e r  
grades. 

T a b l e  4.2-7 shows t h e  impacts of t h e  v a r i o u s  d e s i g n  
c o n f i g u r a t i o n s  on  ma in tenance  t r a i n i n g .  - changes  o c c u r r e d  
i n  e i t h e r  of t h e  o r g a n i z a t i o n a l  ma in tena i ,  - t r a i n i n g  c o u r s e s  
(XXX-13TP91, because t h e  s e r v i c e  and  r e m o v e / r e p l a c e  t a s k s  

r e q u i r e d  f c r  t h e  FLIR m i s s i o n  pay load  s y s t e n  were judged  t o  
be ; i m i I a r  t o  t h e  t a s k s  per formed o n  t h e  TV m i s s i o n  p a y l o a d  
system a s s e m b l i e s .  Direct s u p p o r t  m a i n t e n a z c e  t r a i n i n g  f o r  
t h e  n a v i g a t i o n  d i s p l a y  u r r i t  was s h i f t e d  from t h e  041-34Y10 
c o u r s e  to  t h e  104-26B10 ccurse, while direct  s u p p o r t  



TaDie 4.2-6 
Reference to Baseline Skill/Grade Differences 

Course Topic/ 
Equipment 

AV Recovery 
AN/PVS-5 Night 
Vision Goggles 

Plotting and 
Charting Aircraft 
Routes 

Navigation Display 
Panel Operation 

Ground Data 
Terminal Control 
and Display 
Operations 

RPV Aerodynamics 

v 

AV Command Display 
Console Operation 

Aerial Adjustment 
of Artillery 

Target Ranging 
Laser Designa- 
t ion 

Reference Training 
Source with Grade 

Officer/WO Rotary 
Wirlg Xviator Course 

(Off icer,/WO) 
2C-lSA/iC-lOOB-B 

TACFIRE Operations 
Specialist 13C 
(BTC) (E61 

OV-1 Instructor 
Pilot Course 2B-F5 
(Officer/WO) 

~ 

Officer/WO Rotary 
Wing 
Aviator Course 

(Officer/WO) 
2C-lSA/2C-lOOB-B 

~~ 

Image Interpreter 

(E5 1 
Officer/WO Rotary 
Wing Aviator Course 

(Officer/WO) 

PTC 242-96D20 

2C-lSA/2C-lOOB-B 

~~~ ~~ ~~~~ 

Field Artillery 
Officer Basic 

(Officer ) 
2-6-C20-13E 

Baseline Course 
Assignment 

.~ ~~~ 

XXX-13T10 

0 

0 

0 

RPV Grade 

E1-E4 

0 

E4 

0 

0 

0 

o same as above 
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T&Sle 4.2-6 (Continued) 

Course Topic/ 
Equ i pme n t 

Flight Planning/ 
Weather 

Flight Planning/ 
Navigation 

Digital Message 
Device Operation 

Leadership 

Training Manage- 
ment (Unit) 

Log i s t i cs 
Management 
Supply/ 
Maintenance 

Navigation 

Mi s s ion P1 ann i iig 

Target Identifi- 
cation and Calls 
for Fire  

Commiliiications 

ABC Operations 

Ref e r ence Tr a in i ng 
Source with Grade 

Officer/WO Rotary 
Wing Aviator Course 

(Officer/WO) 
2C-15A/2C-lOOB-B 

Field Artillery 
Officer Basic 

(Officer) 
2-6-C2D-l3E 

Field Artillery 
Office; Basic 

(Officer) 
2-6-C20-13E 

Baseline Course 
Ass ia nmen t 

XXX- 13T3 0 

0 

0 

RPV Grade 

E6 

0 

0 

War r ant 
Officer 

0 

0 

0 

0 

o same as above 



Table 4.2-7 
Maintenance Course Topics and Training Times 

_______--- ---- Course: XXX-13TP9 ----------------- 
Additional Hours 

- LCN Equipment Name Referencs Baseline - 
OAAM,OAAMAB Propulsion System, Engine Module 6.0 
OAAH , OAZX Air speed and A1 t i tude (A&A) Sensors 4.0 
OAA J Attitude Reference Assembly 11. fl 
OAAL, OASA, Flight Control Electronic Package, 25.0  
OAEA Ccn t r ol Actuators 
OAALAB Central Gocessing Unit (CPU) Module 30.0 

OAAWAF Airborne Data Terminal (ADT) 35.7 
OEAAB , OEAAD Television Camera, Main Optics Assembly 6.3 
aEAAC, OEAAE Lsser System 3.0 
OEAAF-OEBAA Mission Payload System Assemblies -- 

Assembly 

13.0 
AIR VEHICLE SUBTQTAL 133.7 

OAS Handling Crane 2.0 
OAL , OAT AV Recovery Harness, AV Container .9 

AIR VEHICLE EANDLER SUBTGTAL 2.9 

ODAA3 Radiac Meters 
ODAA3AE Power Monitor 
ODAC2 Video Reconstruction Unit 
ODAC 3 Master Interface Unit (MIU) 
ODADA,3DAEA Video Monitor 
ODAFA 

2.0 
3.0 
5.c 
6.7 
5.0 

ODADG Ground Data Terminal Control Display 2.0 
ODADH AV Control & Display Assembly 4.0 
ODAEH Mission Payload Control E, Display 

Assembly 
4.0 

ODAFh Mission Commander's Control & Display 4.5 

ODAFP Video Recorder Assembly 2.0 
ODAGB Teleprinter Assembly AN/UGC-74 2.0 

ODALAAA Computer/Signal Processor Rack Code 3 . 4  

Assembly 

ODA J Navigstion Display Unit 4 . 0  

.? s s t nib 1 y 
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LCN 
ODALBAA 
ODALD 
OD6 

- 

OD7 

CBB 
OBC 
OBCAAAF 
OBD 

OGQ 
OGR 
XWL6 , XWL7 

OCA 
OCB 

Table 4.2-7 (Continued) 
Course: XXX-13TP9 

Quipment - Name 
Main Computer 
Interface Unit 
Training Interface Unit, Imagery 
Simulator 
Portable Data Entry Device 

GROUNC CONTROL STATION SUBTOTAL 

Additiocal Hours 
Reference Basel i ne 

33.6 
6.7 
28.2 

1.0 
117.1 

Initializer Assembly 16.1 
Launcher Assembly 32.0 
Launcher Control Panel 2.0 
Launcher Command Module 1.0 

LAUNCHER SUBSYSTEM SUBTOTAL 51.1 

AV Fault Isolator 
Nitrogen Purge Set 
Multimeters 

15.0 
4.2 
1.7 

MAINTENANCE SHELTER 'SUBTOTAL 20.9 

Recovery Assembly 7.0 
Recovery Guidance Assembly 5.0 

RECOVERY SUBSYSTEX SUBTQTAL 12.0 

MRGT Antenna 7.0 
MRGTl  Remote Ground Terminal Electronics 38.0 

REMOTE GRGUND TERMINAL SUBTOTAL 4 5 . 0  

General Subject Areas: 
Course Introduction, Component.; Familiarization, 
Initialization, System Programs, Review, Preventive 
Mai3tenance, Manuals, System Troubleshooting, Etc. 92.8 

TOTAL ACADEMIC TIMES 475.5 

lThe reference system time was reduced by 30% in the 
baseline system in order to reflect planned built-in 
test and other diagnostic capabilities. 

332.9l . 
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Table 4.2-7 (Continued) 

LCN - Equipment Name 
Add'i t ional Hours 
Reference Baseline 

ODAC3 
OB9 

MRGT 
MRGTl 

Master Interface Unit 14.3 
Initializer Assembly 37.8 37.8 
RGT Antenna 21.0 
Remote Ground Terminal Electronics 63.0 

TOTALS 136.1 37.8 

--~----,,,~~~o=Course: ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ ~ ~ ~ o o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

ODAB8,ODABg Communications Mode Selector Control 24.5 24.5 

ODAFE 
22 0 ODADE,ODAEE, Communications Panel Assembly -- 

TOTALS 46.5 24.5 

----I II IO--- - I - - -Course : 041-34yl00--1 I I L --I - -- I --m 

OAALAB Central Processing Unit Module Assembly 51.0 
ODADG Ground Data Terminal Control Display 3.0 
ODADH AV Control & Display Assembly 8.0 
ODAEH 

ODAFH 

Mission Payload Control & Display 
Assembly 

8.0 

Mission Commander's Control c Display 10.2 
Assembly 

ODALBAA Main Computer 47-2 
ODALD Ipterface Unit 13.8 

TOTALS 139.2 0.0 

---~,,---~~-w-mCourse: ~98-3~~100~-----~-~0---0-0- 

OAA 3 Attitude Reference Assembly 64.0 
OCB Recovery Guidance Assembly 29.0 
OEAAF-OEBAA Mission Payload System Assemblies 84.0 

TOTALS 148.0 29.0 
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m a i n t e n a n c e  t r a i n i n g  f o r  t h e  recovery g u i d a n c e  a s sembly  i n  
t h e  b a s e l i n e  s y s t e m  was moved from t h e  610-63W10 c o u r s e  t o  
t h e  198-35E10 c o u r s e .  Bo th  of these changes were made due  
t o  c h a n g e s  i n  t h e  FQQPRI. 

The t o t a l  c o u r s e  l e n g t h  for  t h e  r e f e r e n c e  13TP9 c o u r s e  of 
63.1 man-days ( 1 2 . 6  w e e k s )  is t h e  same as  i n  t h e  p r e v i o u s  
s t u d y  and r e p r e s e n t s  a s u b s t a n t i a l  amount  of o r g a n i z a t i o n a l  
m a i n t e n a n c e  t r a i n i n g .  The c o u r s e  l e n g t h  for t h e  b a s e l i n e  
13TP9 c o u r s e  (42.1 man-days)  was based s o l e l y  o n  e n g i n e e r i n g  
and  t r a i n i n g  judgment .  M o s t  systems f i e l d e d  i n  t h e  A m y  a t  
t h i s  t i m e  do n o t  c o n t a i n  au tomated  t e s t  e q u i p m e n t  ( A T E )  or 
b u i l t - i n  t es t  ( B I T )  equipmen:. The r e s u l t  was t h a t  
c a n p a r a b i l i t y  a n a l y s i s  c o u l d  ?ot be used  to  assess t h i s  RPV 

d e s i g n  parameter. Based on  t h e  c o l l e c t i v e  knowledge a n d  
e x p e r i e n c e  of t h e  DRC e n g i n e e r i n g  and  t r a i n i n g  a n a l y s t s ,  i t  
was estimated t h a t  30% of t h e  t r o u b l e s h o o t i n g  
t r a i n i n g  c o n t a i n e d  i n  t h e  r e f e r e n c e  c o u r s e  c o u l d  be 

e l i m i n a t e d  i t  some form of r e l i ab le ,  a u t o m a t i c  f a u l t  
i s o l a t i o n  c a p a b i l i t y  was i n s t a l l e d  i n  t h e  c o n t r a c t o r  
f u r n i s h e d  equipment .  However, i t  must  be n o t e d  t h a t  t h i s  
p r o j e c t i o n  is based o n  t h e  a s s u m p t i o n  t h a t  t h e  tes t  
c a p a b i l i t y  w i l l  be d e p e n d a b l e  and  w i l l  a c h i e v e  t h e  9 5 %  f a u l t  
i s o l a t i o n  p l a n n e d .  A s m a l l  number of d e v e l o p m e n t a l  and 
r e c e n t l y  f i e l d e d  Army s y s t e m s  w i t h  BIT a r e  known by DRC 
a n a l y s t s  to  have n o t  achieved t h e i r  desired r a t e  of f a u l t  
i s o l a t i o n .  S h o u l d  t h i s  o c c u r  w i t h  RPV, a l t e r n a t e  trouble- 
s h o o t i n g  t r a i n i n g  a s  found i n  t h e  r e f e r e n c e  t r a i n i n g  c o u r s e  
would be required. I n  e i t h e r  case, s u f f i c i e n t  t r a i n i n g  w i l l  
e x i s t  to  j u s t i f y  t h e  r e q u i r e m e n t  for a n  RPV-specific 

o r g a n i z a t i o n a l  m a i n t e n a n c e  MOS. 
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The d i r e c t  s u p p o r t  (DS) m a i n t e n a n c e  r e q u i r e m e n t s  i d e n t i f i e d  
f o r  the r e f e r e n c e  s y s t e m  i n  Table  4.2-7 a n d  summarized i n  
Table  4.2-4, r e p r e s e n t s  DS m a i n t e n a n c e  t h a t  was i d e n t i f i e d  
for  camparab ly  f i e l d e d  equipment  chosen  for t r a i n i n g  
e s t i m a t i o n .  The total  of a l l  new p r o j e c t e d  DS m a i n t e n a n c e  
t r a i n i n g  for t h e  r e f e r e n c 5  system amounts t o  6 0 . 2  man-days 
(12 .0  w e e k s ) .  T h i s  does n o t  i n c l u d e  t h e  R P 1 7  maincenance  
r e q u i r e m e n t s  t h a t  were a s s i g n e d  t o  e x i . s t i n g  DS m a i n t a i n e r s  
who were deemed to r e q u i r e  n o  a d d i t i o n a l  t r a i n i q  due t o  t h e  

e x i s t e n c e  of p r e v i o u s l y  a t t a i n e d  s k i l l s  and  knowledges.  
However, t h e  b a s e l i n e  s y s t e n  r e q u i r e s  o n l y  12.9 man-days 
(2.6 w e e k s )  of a d d i t i o n a l  DS m a i n t e n a n c e  t r a i n i n g .  T h i s  

s i g n i f i c a n t  d i f f e r e n c e  is due t o  t h e  small amount of 
ma in tenance  b e i n g  a s s i g n e d  t o  t h e  direct  s u p p o r t  e c h e l o n  of 
m a i n t e n a n c e  i n  t h e  l o g i s t i c s  s u p p o r t  a n a l y s i s  ( L S A )  . 
The s h i f t i n g  of DS m a i n t e n a n c e  workload t o  t h e  g e n e r a l  
s u p p o r t  (GS) and depot  m a i n t e n a n c e  l e v e l s  h a s  two implica- 
t i o n s .  F i r s t ,  a much h i g h e r  numbsr of l i n e  replaceable 
u n i t s  (LRU's) and o ther  m a i n t e n a n c e  r epa i r  spares w i l l  have  
t o  be m a i n t a i n e d  i n  t h e  i n v e n t o r y ,  as t h e  repair  process 
w i l l  p r o b a b l y  take longer. S e c o n d l y ,  v e r y  l i t t l e  t r a i n i w  
s a v i n g s  w i l l  be a c h i e v e d  a s  v i r t u a l l y  a l l  DS a n d  G S  
m a i n t a i n e r s  a t t e n d  t h e  s a n e  cmrses. ? r e l i m i n a r y  s t u c i e s  
underway w i t h i n  t h e  A m y  t o  combine t h e  DS a n d  GS c a t e g o r i e s  
of m a i n t e n a n c e  i n t o  one ,  would also n e g a t e  any s a v i n g s  
a c h i e v e d  by h a v i n g  m a i n t e n a n c e  performed a t  t h e  GS l e v e l .  

The  d i f f e r e n c e  of 47.3 man-days of DS m a i n t e n a n c e  t r a i n i n g  
fran t h e  r e f e r e n c e  t o  t h e  b a s e l i n e  s y s t e m ,  is a h i d d e n  
"cost" w i t h  t h e  b a s e l i n e  s y s t e n .  P e r s o n n e l  w i l l  o b r i o u s l y  
have  to be t r a i n e d  a t  e i t h e r  t h e  GS o r  depot  l e v e l  t o  repair 
these subsys t ems .  The c r e a t i o n  of a DS/GS m a i n t e n a n c e  MOS 
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may be r e q u i r e d ,  b u t  any s u c h  d e c i s i o n ,  a s  w i t h  a pdss ib l e  
o r g a n i z a t i o n a l  m a i n t e n a n c e  MOS, i n v o l v e s  a complicated set  
of p e r s o n n e l  and t r a i n i n g  fac tors  t h a t  would need  t o  be 
s t u d i  cd . 
The  s u c c e s s  of t h e  p r e s e n t  RPV t r a i n i t q  p r q r a m ,  a s  

i l l u s t r a t e d  i n  F i g u r e  4 . 2 - 1  and  a s  m n t i o n e d  i n  t h e  i n i t i a l  
s t u d y ,  w i l l  depend to  a l a r g e  d e g r e e  on t h e  s u p e r v i s e d  on- 
the- job t r a i n i n g  (SOJT) program. The  a v a i l a b i l i t y  of t h e  
RPV equ ipmen t ,  t r a i n i n g  i n t e r f a c e  u n i t ,  and t r a i n i n g  time, 
t h e  r e q u i r e d  p r o l i c i e n c y  of t h e  u n i t ,  t h e  cross t r a i n i n g  of 
m a i n t a i n e r s  to  cperrtors, and  t h e  s k i l l  deve lopmen t  of 

j u n i o r  s y s t e m  operators w i l l  have t o  be c a r e f u l l y  
c o o r d i n a t e d  w i t h i n  a sect ion .  T h i s  is  f UT ther canpl icated 
by t h e  complex n a t u r e  of t eam p e r f o r m a n c e  d u r i n g  t h e  c o n d u c t  
of a f l i g h t  m i s s i o n .  A w e l l - d e f i n e d  s t r u c t u r e  of f o r m a l  
t r a i n i n g ,  MOS p r o f i c i e n c y  c e r t i f i c a t i o n ,  a n d  s u p e r v i s e d  u n i t  
t r a i n i n g  w i l l  be r e q u i r e d .  As t h e  XXX-13T10 c o u r s t  is now 
c o n f i g u r e d ,  the m a j o r i t y  of t h e  t r a i n i n g  w i l l  be o n  g round  
c o n t r o l  s t a t i o n  ( G C S )  o p e r a t i o n .  The graduate of t h i s  

c o u r s e  is n o t  l i k e l y  t o  perform i n  t h i s  c a p a c i t y  u n t i l  h e  ' _  
a s e n i o r  E4 or  a j u n i o r  E5, 2 t o  3 y e a r s  ;i%er a s s i g n m e n t  t o  
a u n i t .  The t r a i n i n g  p r o v i d e d  o n  a5 o p e r a t i o n  w i l l  h a v e  t o  
be r e p e a t e d  when t h e  soldier moves i n t o  t h e  GCS, u n l e s s  t h e  

SOJT program i n s u r e s  r e t e n t i o n  of these s k i l l s  and  know- 
ledges. An a l t e r n a t i v e  a p p r o a c h  m i g h t  be t o  ccr s n t r a t e  
XXX-13T13 t r a i n i n g  o n  l a u n c h e r  s u b s y s t e m  operat i o n s ,  
recovery subsystem o p e r a t i o n s ,  a i r  v e h i c l e  h a n d l i n g  opera- 
t i o n s ,  and  v e h i c l e  d r i v i n g .  T h i s  would n e c e s s i t a t e  t h e  
deve lopmen t  of a P r imary  T e c h n i c a l  Course (PTC) a t  p a y g r a d e  
E 5  t t la t  would be d e v o t e d  t o  GCS o p e r a t i o n .  



4 . 3  IDENTIFY R P V  TRAINING 'ANALYSIS RESULTS 

Two parameters were chosen  t o  d z 9 i c t  t h e  t r a i n i n g  resource 
r e q u i r e m e n t s  for RPV: 

o T r a i n i n g  man-days - t h e  l e n g t h  of t i m e  needed  t o  
t r a i n  a n  i n d i v i d u a l  i n  a c o u r s e .  

0 I n s t r u c t o r s  - t h e  number of i n s t r u c t o r s  r e q u i r e d  
t o  coi lduc t  a c o u r s e  of i n s t r u c t i o n  ( 0 1 ) .  

The s e l e c t i b n  of these 2araneters takes i n t o  o n s i d e r a t i o n  
(1) t h e  t r a i n i n g  data  a v a i l a b l e  for a n a l y s i s ,  and  ( 2 )  t h e  
l e v e l  and k i n d s  of m e a p i n g f u l  t r a i n i n g  r e s o u r c e  e s t i m a t i o n  
needed by t h e  program o f f i c e  t o  make  d e c i s i o n s  a t  t h i s  s t a g e  
i n  t h e  a c q u i s i t i o n  process. As t h e  RPV s y s t a n  i o  f u r t h e r  

d e f i n e d ,  s u b s e q u e n t  i t e r a t i o n s  of t h e  methodology allow for 
more d e t a i l e d  and  v a r i e d  a n a l y s e s  of t r a i n i n g  r e s o u r c e  
r e q u i r e m e n t s  

4.3.1 F L I R  RPV T r a i n i n g  Man-days 

The number of man-days r e q u i r e a  for t r a i n i n g  was o b t a i n e d  
iran t h e  POI for  those c o u r s e s  t h a t  d i d  n c t  change  and  fran 
c o u r s e  m o d i f i c a t i o n  w o r k s h e e t s  for those c o u r s e s  t h a t  d i d .  

Table 4 .3 .1-1  i s  a sLlmmary or' t h e  a n n u a l  t r a i n i n g  man-day 
r e q u k e m e n t s  for RPV. The r e f e r e n c e  3/2  s h i f t  manning 
conf i g u r s t i o n  w i l l  have t h e  l a r g e s t  t o t a l  r e q u i  r m e n t  fo r  
t r a i n i n g  t i m e ,  while t h e  b a s e l i n e  s u s t a i n e d  s c e n a r i o  w i l l  

have  the least .  
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Table 4.3.1-1 
Annual Training Man-DdyS 

Reference 
Sustained 3/2 S h i f t  -- Course -- MOS - 

13T 

2 6 2  

2 6 ~  
26T 
31E 
31 J 
31s 
34Y 
35E 
35H 
36H 
41B 
4 1C 
4 3M 

44B 
43B 

XXX-13T10 27,392 
XXX- 13TP9 8.998 
XXX-13T30 722 
3 n4-26810 1 , 828 
101-26L10 3,526 
C3AER30435 821 
101-31E10 2,633 
113-31510 1,375 
160-31510 1,463 
04 1-34Y10 4,210 
199-35E10 3 I 385 
G3ABR3240-003 5,191 
622-36H10 3,37' 
670-41B10 533 
670-41C10 1,?3; 
760-43M10 314 
704-4 4Bl0 1,421 
641-45B10 33€ 

46,727 
8,998 

722 
1,828 
3 , 526 

621 
2,633 
1,375 
1,463 
4,210 
3,385 
5,191 
3 I 374 

533 
1,797 

314 
1,421 

3 36 
45G 113-45610 213C2 2,362 
52C 662-52C10 2,532 2,532 
52D -662-52D10 6,683 6 , 683 
63G 610-63610 3,278 3 , 278 
63J 690-63J710 482 482 
63W .610-63WlO 2,932 2 ,. 932 

TOTALS 87 I 588 106,923 

llasel ine 
Sustained - 3/2 Shift FQQPRI RPV Sectic 

24,545 41,870 30,320 
6 , 003 6,004 6,79L 

722 722 722 
1,828 1,828 
3,356 3,306 

1,421 1 I 421 
336 336 

2153% 2,532 
6,683 6,683 
3 , 278 3,278 

483 482 
2,295 2 I 295 

-16,545 93,870 

4,104 
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4.3.2 FLIR R?V I n s t r u c t o r  Q u a n t i t i e s  

FsLimat ion  of t t e  number of i n s t r u c t o r s  associeted w i t h  t h e  
s y s t e m - s p e c i f i c  RPV c o u r s e s  was d e t e r m i n e d  by a p p l y i n g  t h e  
n e c  i n s t r u c t o r  d e t e r m i n a t i o n  a n d  t r a i n i n g  c o u r s e  da ta  
p rov ided  by t h e  Management E n g i n e e r i n g  Branch,  TRADX. 

T a b l e  4.3.2-1 is  a l i s t i n g  by system and  MOS of t h e  a n n u a l  
instructor r e q d i r a n e n t  for RPV. The o v e r a l l  r a n g e  of 
i n s t r u c t o r  r e q u i r e m e n t s  v a r i e d  f r a n  95.9 for t h e  r e f e r e n c e  
si t a i n e d  s c e n a r i o  t o  112.0 for t h e  r e f e r e n c e  3/2 s h i f t  
s c e n a r i o .  O v e r a l l ,  t h e  b a s e l i n e  s u s t a i n e ?  s c e n a r i o  w a s  less 
i n t e n s i v e  i n  t h e  use of t r a i n i n g  r e s o u r c e s  t h a n  t h e  o t h e r  
s c e n a r i o s .  



Table 4.3.2-1 
Annual Instructor Requirements 

MOS 

13T 

- 

268 
26L 
26T 
3 1E 
315 
31s 
34Y 
35E 
35H 
36H 
41B 
4 12 

4 3M 
44B 
4 5B 
4 5 3  

5 2C 
5 2D 
6 3G 
63J 
6 3W 

Ref e r encs 
Course Sustained 3/2 Shift 

XXX-13T10 21.5 
XXX- 13TP9 15.8 
XXX-13T30 .6 
104-26B10 5.2 
101-26L10 3.6 
G3 - 1R304 35 .8 
101-3 lElO 1.8 
113-31 J10 1- . 1 
160-31S10 1.6 
041-34YlO 8.5 
198-35E10 3.b 
G3ABR3240-003 2.8 
622-36H10 2.7 
6 70-4 lBlO .6 

2.0 
7 6 0 -4 3M10 . 4  

704-44B10 1.0 
641-45B10 .9 
113-45610 3.4 
662-52ClO 3.9 
662-52D10 6.5 
610-63610 4.0 
690-63 J10 .6 
610-63W10 3.0 

--I--..-.- 
O I U  * L C ! V  

36.6 
15.8 

.6 
5.2 
3.6 

. 8  

1.8 
1.1 
1.6 
E.5 
3.6 
2.8 
2.7 
.6 

2.0 
.4 

1.0 
.9 

3.4 
3.9 
7.5 
4.0 
.6 

3.0 

TOTALS 95.9 112.0 

Baseline 
Sustained 3/2 S h i f t  FQQPRI RPV Section 

20.3 34.6 25.1 
11.1 il. 1 12.5 

.6 .6 .6 
5.2 5.2 
3.4 3.4 

1.7 1.7 
1.1 1.1 
1.6 1.6 
7.6 7.6 
2.8 2.8 
2.8 2.8 
2.7 2.7 
.6 .6 

2.0 2.0 
.4 . 4  

1.0 1.G 
.9 -9 

3.9 3.9 
6.5 7.5 
4.0 4.0 
.6 .6 

2.3 2.3 

83.1 98.4 

4.8 



SECTION 5 - DETEW.INE PERSONNEL REQUIRR4ENTS 

5 , l  STUDY CONSIDERATIONS 

The purpo'.e of t h e  P e r s o n n e l  R e q u i r e n e n t s  A n a l y s i s  ( P R A )  is 

to  e s t i m a t e  t h e  number of p e r s o n n e l  needed  t o  s u s t a i n  a n y  
o n e  set ~i s y s t e m  s p e c i f i c  manpower r e q u i r e m e n t s ,  t y p i c a l l y  
t h o s e  of a single Mi l i t a ry  Occupa t io r t a l  Spec ia l ty  ( W S ) .  A 
P R A ' s  major o u t p u t  is t h e  number of p e r s o n n e l  which mus t  be 
t r a i n e d  per y e a r  to  s u p p o r t  manpower r e q u i r e m e n t s :  i t ' s  
s e c o n d a r y  o u t p u t  is a p e r s o n n e -  s t r u c t u r e .  

I t  i s  i m p r t a n t  to  n o t e  t h e  d i f f e r e n c e  be tween  manpower a n d  
perso me1 1: e q u i  reme n ts. A manpower r e q u i r e m e n t  is a 
s t a t e m e n t  of t h e  n e c e s s a r y  tiumber of people, &scr ibed ir. 
MOS and paygrade, needed  t o  d i r e c t l y  perform a speci.fic s e t  
o f  m i s s i o n - o r i e n t e d  tasks for a p a r t i c u l a r  weapon sys tem.  A 

manpower r e q u i r e - s n t  is  c a l c u l a t e d  based  o n  t h e  worklo id  
r e q u i r e d  f o r  t h e  t a s k .  A p e r s o n n e l  r e q u i r e m e n t  i s  a n  
estimate of  t h e  number of  people carried w i t h i n  t h e  MOS and  
paygrade  tc o f f s e t  v a r i o u s  losses f rm t h e  m a n p o w r  
r e q u i r a n e n t  o v e r  a s p e c i f i e d  period of tine. During t h e  
s t a n d a r d  time period, one year, i t  is assumed t h a t  t h e r e  are 
no  c h a n g e s  t o  a manpower r e q u i r a n e n t  ( " s t e a d y - s t a t e "  1, h e n c e  
t h e  p e r s c n n e l  r e q u i r e m e n t s  are due  s o l e l y  t o  t h e  s t r u c t u r e  
of t h e  p e r s o n n e l  sys t em.  

5 . 2  APPLICATION Or' THE IMPACT MODEL TO THE FLIR/24 HOUR 

SCZNARIO 

The 'n ter ac t i v e  Ma npowe r-Pe rso n n e l  As se ssme n t  a nd 
C o r r e l a t i o n  Technology (IMPACT) Yodel was d e v e l o p e d  b.v CWC 
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a s  a tool to  d e t e r m i n e  p e r s o n n e l  r e q u i r e m e n t s  g i v e n  (1) 
man-Power r e q u i r e m e n t s ,  ( 2 )  promot ion  rates;  ( 3 )  a t t r i t i o n  
rates and ( 4  1 T r a i n e e s ,  T r a n s i e n t s ,  Holdees and  S t u d e n t s  
(TTHS p e r c e n t  age. 

The  c o n c e g t  which u n d e r l i e s  t h e  IMPACT model is t h e  
c o n s e r v a t i o n  of people. T h i s  means t h a t  t h e  q u a n t i t i e s  of 
p e r s o n n e l  which leave a p a r t i c u l a r  p a y g r a d e  m u s t  be replaced 
by p e r s o n n e l  e n t e r i n g  t h a t  paygrade .  The IMPACT node1 
d e t e r m i n e s  t h e  q u a n t i t i e s  of p e r s o n n e l  needed i n  t h e  
p e r s o n n e l  s t r u c t u r e  to  s u p p o r t  s p e c i f i e d  manpower 
r e q u i r e m e n t s  and t o  s u s t a i n  i t s e i f  so t h a t  t h e  p e r s o n n e l  
s t r u c t u r e  c a n  account f o r  i n c u r r e d  lcsses. The IMPACT 
model ' s  o b j e c t i v e  is t o  c a l c u l a t e  t h e  minimum amount  of 
p e r s o n n e l  needed  a t  e a c h  l e v e l  i n  t h e  p e r s o n n e l  s t r u c t u r e .  
I t  i s  c c n s t r a i n e d  so t h a t  e a c h  p a y g r a d e  m u s t  s u p p o r t  lasses 
f r a n  t h e  n e x t  h i g h e r  p a y g r a d e ,  since r e p l a c e m e n t  for thme 

losses must  be p r a n o t e d  f r a n  t h e  p a y g r a d e  below. The 
process w i ' 1  i t e r a t e  several times before t h e  optimal 
s t r u c t u r e  is e s t a b l i s h e d .  

The example i n  T a b l e  5.2-1 s h o w s  t h e  impact o n  p e r s o n n e l  
r e q u i r e m e n t s  when t w o  d i f f e r e n t  se ts  of  manpo te r  r e q u i r e -  
m e n t s  are  g e n e r a t e d  f o r  t h e  same MIS. The u p p e r  se t  
i l l u s t r a t e s  t h e  1 2  hour  s c e n a r i o  u s e d  i n  t h e  i n i t i a l  RPV 

s t u d y  and t h e  lower s e t  reflects & h e  FLIR/24 h o u r  s c e n a r i o .  
With t h e  i n c o r p o r a t i o n  o f  t h e  FLIR/24 hour  s c e n a r i o ,  t h e  
t o t a l  s y s  tell p e r s o n n e l  r e q u i r e m e n t s  i n c r e a s e d  by 4 1.7% f o r  
t h e  b a s e l i n e  s y s t e m  u t i l i z i n g  s u s t a i n e d  work load ,  a n d  142% 
i n c r e a s e s  be tween t h e  3/2 s h i f t  w i t h  s h a r e d  workload  and  t h e  
B a s e l i n e  O&O s c e n a r i o .  These  i n c r e a s e s  r e f l e c t  a l l  
p a r a m e t e r s  of t h e  FLIR/24 hour  s c e n a r i o  which g e n e r a t e d  n9re 
manpower p o s i t i o n s  and  t h e r e f o r e  a k i g h e r  demand o n  t h e  

7 8  
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p e r s o n n e l  sys tem.  O t h e r  s p e c i f i c s  of  t h e  IMPACT model a r e  
c o n t a i n e d  i n  S e c t i o n  6 of DRC's i n i t i a l  RPV s t u d y  (Ref .  1). 

5.3 MOS/PAYGFS.DE DEVELOPMENT 

S t e a d y - s t a t e  p e r s o n n e l  r e q u i r a n e n t s  of t h e  p e r s o n n e l  
s t r u c t u r e  a re  t h e  s e c o n d a r y  o u t p u t  parameter of t h e  IMPACT 
model . 
F i g u r e  5.3-1 i l l u s t r a t e s  t h e  l q i c  upon which t h e  PRA is  
based, by showing t w o  MOS's ( A  and  B) a t  t w o  paygrade  l e v e l s  
(E 1 and E2). The P e r s o n n e l  Requi r a n e n t s  A n a l y s i s  d e t e r m i n e s  
t h e  s i z e  and s t r u c t u r e  of t h e  p e r s o n n e l  p i p e l i n e s  i n  s t e a d y  
s t a t e  c o n d i t i o n  by e s t i m a t i n g  t h e  losses t h a t  o c c u r  t o  a 

paygr  ade . Two main c a u s e s  f o r  MOS/paygrade lcsses are  
pranotioi'r ar.8 a t t r i t i o n .  The definition of t n e  p r m o t i o n  
r a t e  is t h e  rate a t  which  i n d i v i d u a l s  advance  f r a n  o n e  
paygrade  to a n o t h e r .  The a t t r i t i o n  ra te  is t h e  r a t e  a t  
which i n d i v i d u a l s  l e a v e  a p a r t i c u l a r  MOS/paygrade . Two 
t y p e s  of a t t r i t i a n  e x i s t  i n  t h e  Army: (1) MOS a t t r i t i o n  
( h o r i z o n t a l  a t t r i t i c q )  and  ( 2 )  Army a t t r i t i o n .  T r a i n e e s ,  
t r a n s i e n t s ,  h o l d e e s  )I: s t u d e n t s  (TTHS) c o n t r i b u t e  tc t .) tal  
f o r c e  numbers,  b u t  are a c t u a l l y  n o n - o p e r a t i o n a l  p e r s o n n e l  
and a r e  c l a s s i f i e d  as o v e r h e a d .  I n d i v i d u a l s  t h a t  canprise 
t h e  TTHS c 3 t e g o r y ,  while n o t  a direct l o s s  t o  t h e  Army or  
paygrade  s i n c z  t h e y  w i l l  mos t  i i k e l y  becane  o p e r a t i o n a l ,  a r e  
a s u b s t a n t i a l  MOS/paygrade loss to  t h e  o p e r a t i o n a l  f o r c e  and  
must  b e  c a n p e n s a t e d  f o r .  

5 .4  PAYGRADE DISTRIBUTION 

As ment ioned  i n  S e c t i o n  5.3, s t e a d y - s t a t e  p e r s o n n e l  . 
r e q u i r e m e n t s  of t h e  p e r s o n n e l  structure a re  t h e  secor .dary 
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o u t p u t  parameter of t h e  IMPACT model. T h i s  p a r a n e t e r  is 
used  as a r e l a t i v e  masure of t h e  personnel. r e q u i r e m e n t s  o f  
o n e  sys tem as c a n p a r e d  t o  those of a n o t h e r  sys tem.  

Replacement  f o r  losses p r i m a r i l y  o c c u r  by promot ing  f r a n  t h e  
lower paygrade .  T h e r e f o r e ,  i f  manpower - r equ i r emen t s  b e g i n  
a t  a n  E4 l e v e l ,  p e r s o n n e l  a r e  needed  i n  lower p a y g r a d e s  t c  
b e  p r a n o t e d  as manpower losses o c c u r .  These  p e r s o n n e l  
r e q u i r e m e n t s ,  o v e r  and above  manpower r e q u i r e m e n t s ,  are  
c o n s i d e r e d  t o  be ove rhead  s u p p o r t i n g  a p a r t i c u l a r  weapon 
sys t em,  a l t h o u g h  t h e y  may p o t e n t i a l l y  be used  by a n o t h e r  
weapon sys tem.  A measure of t h e  q u a n t i t y  and q u a l i t y  of t h e  

p e r s o n n e l  s t r u c t u r e  p r o v i d e s  a n  i n d i c a t i o n  of now 
e f f i c i e n t l y  spec i f ic  manpower r e q u i r e m e n t s  s u s t a i n  
t h e m s e l v e s .  F o r  example,  a s t r u c t m e  of r e q u i r e n e n t s  which 
d e c r e a s e s  a s  t h e  paygrade  s p e a d  i n c r e a s e s  ( i .e. ,  pyramidal 

s t r u c t u r e )  i s  mre s e l f - s u s t a i n i n g  t h a n  t h e  opposite 
s i t u a t i o n .  The example i n  T a b l e  5.4-1 shows t h e  in.?act o n  
t h e  p e r s o n n e l  s t ructure  and  p e r s o n n e l  t o  b e  t r a i n e d  f o r  t w o  
e q u a l  se t s  of manpower r e q u i r e m e n t s  w i t h  d i f f e r e n t  grade 

d i s t r i b u t i o n s .  The u p p e r  s e t  i l l u s t r a t e s  t h a t  when t h e  
manpower r e q u i r a n e p t s  (co lumn 3 )  f o r  t h e  E2 and E 3  l e v e l s  
are a g g r e g a t e d  a t  t h e  E3 l e v e l ,  a l a r g e r  demand f o r  
p e r s o n n e l  e x i s t s .  Thus,  a s  manpower demands c a l l  f o r  h i g h e r  

s k i l l  l e v e l s  ( p a y g r a d e s ) ,  t h e  s t r u c t u r e  becomes less s e l f  
s u p p o r t i n g .  

5.4.1 FLIR RPV R e c r u i t  R e q u i r a n e n t s  

The IMPACT jel is c u r r e n t l y  a s y s t e m - s p e c i f i c  p e r s o n n e l  
model b..ich s d r i v e n  by s t e a d y - s t a t e  manpower r e q u i r e m e n t s .  

Because of t h i s ,  i t  i s  assumed t h a t  manoower r e q u i r e m n t s  
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a re  a l r e a d y  f i l l e d ,  and t h e r e f o r e ,  t h e  p e r s o n n e l  r e q u i r e -  
ments  r e p r e s e n t  t h e  q u a n t i t i e s  and q u a l i t i e s  of p e r s o n n e l  
which i t  takes  t o  s u s t a i n  t h e s e  a l r e a d y  f i l l e d  manpower 
r e q u i r e m e n t s  . T a b l e  5.4-2 shows t h e  a n n u a l  r e c r u i t i n g  
r e q u i r e m e n t s  f o r  a l l  t h e  MOSS used  i n  t h e  RPV s t u d y .  These  
r e q u i r e m e n t s  r e f l e c t  t h e  minimum number of  r e c r u i t s  t h a t  
need to be b r o u g h t  i n t o  t h e  p e r s o n n e l  p i p e l i n e  i n  order t o  
s u s t a i n  RPV manpower r e q u i r e m e n t s .  With t h e  FLIRi24 h o u r  
s c e n a r i o ,  r e c r u i t i n g  r e q u i r a n e n t s  i n c r e a s e d  o v e r  t h e  
r e q u i r e m e n t s  t h a t  s u p p o r t e d  t h e  1 2  hour  s c e n a r i o .  

Table  5.4-3 shows t h e  r e c r u i t i n g  r s q u i r e n z r t S  f o r  t h e  
f r a c t i o n a l  MOS c o n c e p t ,  which is based o n  d e t e r m i n i n g  
p e r s o n n e l  r e q u i r a n e n t s  s o l e l y  o n  workioad  a s  opposed  t o  t h e  
"whole body". These  p e r s o n n e l  r e q u i r e m e n t s  are  shown f o r  D S  

m a i n t e n a n c e  e l e m e n t s  o n l y  s i n c e  t h i s  is  where " s h a r e d "  
s u p p o r t  w i l l  o c c u r  w i t h  other u n i t s .  The f r a c t i o n a l  MOS 

c o n s i d e r a t i o n  r e s u l t s  i n  a l o w e r  demand o n  t h e  p e r s o n n e l  
sys t em.  

5.5 IIXNTIFY PERSONNEL ANALYSIS RESULTS 

The R P V  13T MOS p e r s o n n e l  s t r u c t u r e  i n d i c a t e s  a l a r g e r  
demand a t  t h e  E 4  and  E3 levels t h a n  is  a v a i l a b l e  f r a n  t h e  
i n h e r e n t  13T E2 and  E l  l e v e l s .  T h i s  was i n  s p i t e  o f  
a c c a n p l i s h i n g  much of t h e  non- sk i11  l e v e l  s p e c i f i c  workload  
a t  t h e  E2 l e v e l :  e.g,,  v e h i c l e  d r i v e r s .  T h e r e  a re  a number 
o f  p o t e n t i a l  s o l u t i o n s  t o  t h i s  "blimp* i n  t h e  s t r u c t u r e ,  
i n c l u d i n g  (1) r e i n f o r c i n g  t h e  13T MOS a t  t h e  E4 l e v e l  w i t h  
p e r s o n n e l  cross t r a i n e d  f r a n  a n o t h e r  hOS, ( 2 )  cross t r a i n i n c j  
w i t h  o t h e r  s y s t e m s  so t h a t  a g r e a t e r  F i  a n d  E2 pool would be 
a v a i l a b l e  ( l e e . ,  create  a s e c o n d a r y  MOS), o r  ( 3 )  s h i f t  
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Table 5.4-2. Recruiting Requirements 

Reference Base1 ine 

13T 

13TP9 

,26B 

26L 

2 6T 

3 1E 

3 15 

31s 

34Y 

7 5P 

3 5H 

3 6H 

418 

4 1C 

4 3M 

44B 

4 5B 

4 5G 

52C 

5 2D 

0 3G 

635 

6 3W 

Sustained 

49c.9 

142.6 

15.3 

17.9 

10.8 

20.6 

12.5 

22.5 

36.8 

31.2 

29.0 

17.3 

21.3 

20.9 

9.2 

20.9 

8.2 

20.9 

42.2 

142.2 

44.9 

11.2 

54.3 

3/?. Shift 

837.4 

142.6 

15.3 

17.9 

10.8 

20.6 

12.5 

22.5 

36.8 

31.2 

29.0 

17.2 

21.3 

20.9 

9.5 

20.9 

8.2 

20.9 

42.2 

142 . 2  

44.9 

11.2 

54.3 

Sustained 

490.9 

142.6 

15.3 

17.9 

- 
20.6 

12.5 

22.5 

36.8 

31.2 

29.0 

17.3 

21.3 

20.9 

9.5 

20.Y 

8.2 

- 
42.2 

142.2 

44.9 

11.2 

42.5 

8 5  

3/2 Shift - FQQPRI RPV Section 

837.4 606.4 

142.6 161.3 

15.3 

17.9 

- 
20.6 

12.5 

22.5 

36.8 

31.2 

29.0 

17.3 

21.3 

20.9 

9.5 

20.9 

8.2 

- 
42.2 

142.2 

44.9 

11.2 

42.5 

88.6 



26B 
2 GL 
2 6T 
3 1E 
315 
3 1s 
3 4Y 
3 5E 
3 5H 
35H 
4 1B 
4 1C 
4 3M 
4 4B 
45B 
4 5G 
5 2C 
5 2D 
6-3G 
635 
63W 

TsSle 5.4-3. Annual Recruiting Requirements 
Fractional MOS Consideration at 
the Direct Support (DS) Level 

Reference -- Baseline 
Sustained 3/2 Shift Sustained 3/2 Shift -- -- 

0.8 
3.8 
3.4 

11.6 
3.7 
2.9 
7.1 
1.1 
5.9 
1.2 
2.6 
0.1 
G.1 
1.9 
0.1 
7.5 
10.8 
8.S 

34.0 
0.1 

34.7 

0.9 
4.8 
4.3 

13.3 
3.7 
2.9 
a. 1 
1.5 
5.0 
1.2 
2.0 
Q.1 
0.1 
2.1 
0.1 
10.6 
10.8 
9.6 

40.7 
0.1 
34.7 

0.1 
0.1 
- 

7.5 
0.8 
2.9 
1.0 
0.2 
5.0 
1.2 
2.0 
0.i 
0.4 
1.9 
0.1 

13.2 
7.4 
13.4 
0.1 

27.2 

0.1 
0.1 
- 
8.1 
0.8 
2.9 
1.3 
0.2 
5.0 
1.2 
2.0 
0.1 
0.4 
2.2 
0.1 
- 

13.2 

8.1 
15.7 
0.1 

27.2 

86 



workload t h r o u g h  t h e  sys t em e n g i n e e r i n g  a n a l y s i s  t o  
i n c o r p o r a t e  a g r e a t e r  E l  and  2 2  r e q v i r e m e n t .  

P e r s o n n e l  r e q u i r e m e n t s  f o r  t h e  FQQPRI R P V  s e c t i o n  * e r e  
c a l c u l a t e d  u s i n g  t h e  IMPACT moc'el. Canpar ing  t h e  r e s u l t  
a g a i n s t  t h e  o p e r a t o r  requirewrits fL)r t h e  basel j  n e  s y s ~ e m  

3/2 s h i f t ,  t h i s  a n a l y s i s  r e s u l t e d  i n  ir 6 4 6  r e q u i r e m e n t  
i n c r e a s e  i n  persor ine l  f o r  t h e  b a s e l i n e  gystem 3/2 s h i f t .  

5 . 6  CALCULATE PERSOhNEL REQUIREMENTS 

R e s u l t s  of  t h e  IMPACT m D d e l  for  each of t h e  M i l i t a r y  
3 c c u p a t i o n a l  Specialt ies (MOSS) c o n s  i d e r n d  i t h e  HTV 

a p p l i c a t i o n  a r e  c o n t a i n e d  i n  Appendix D. T a b l e s  5 .6 -1  

t h r o u g h  5.6-4  are sumnary c h a r t s  of t h e s e  r e s u l t s ,  d e p i c t i n g  
p e r s o n n e l  r e q u i r e m e n t s  by MOS i n c l u d i n g  t h e  DS f r a c t i o n a l  
c o n s i d e r a t i o n ?  by paygrar 'es  ( w i t h  and  wi thou t  h e a d q u a r t e r s  
r e q c i r e m e n t s :  an5  i n c l u d e s  t h e  FQQPRI r e q u i r a r t c , i t s  a s  el;. 
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Table 5.6-1 Personnel Requirements by MOS 
(Includes Platoon HeaPyuarters Requirements) 

MOS 

131' 

13T" 

i 3TP9 

26B 

26L 

26'7 

3 1E 

315 

3 1s 

34Y 

3 5E 

3 5H 

31;H 

4 1B 

4 1c 

4 3M 

44B 

45B 

4 5G 

5 2C 

5 2D 

6 3G 

635 

6 3W 

*Does 

- 
Refer e nce 

Sustained 

1.478 

1391 

3iO 

39 

59 

i l  

44 

34 

5 1  

97 

30 

82 

43 

42 

44 

27 

69 

27 

47 

- L5 
293 

111 

31 

147 

- 3/2 Shift -- 

2522 

2435 

360 

39 

59 

31 

44 

34 

51 

97 

90 

82 

43 

42 

44 

27 

69 

27 

47 

125 

293 

111 

31 

147 

Baseline 
S u s t a i ned, 

1.478 

1391 

360 

39 

59 

- 
44 

34 

51 

97 

90 

82 

43 

42 

44 

27 

69 

2? 

- 
i25 

293 

113 

31 

11 5 

FQQPRI RFY Section - -- 3/2 Shift 

2s22 1826 

2435 1739 

3 50 407 

39 

5 0  

- 
04 

3-  

51 

97 

90 

82 

43 

42 

44 

27 

69 

27 

- 
125 

293 

1 

'1 

11s 

4 

182 

not include Platoon Headquarters 13T requirements. 
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2 € 3  

2 6L 
26T 
31E 
3 lr; 
3 . s  

3 4v 

3:; 
3 5 8  

36H 
41B 
41c 
4 3M 
44B 
4 SB 
4 5G 
5 2C 
5 2D 
6 3G 
635 
6 3W 

Table 5.6-2 Total Personnel Incorporating 
Fractional MOS Consideration for 
Direct Suppo:t (DS) Level 
Referen- -- Bas- 1 ine 

Sustained O&O Sustained O&O 

2.0 
13.0 
10.0 
25.0 
10.0 
7.0 
19.0 
3.0 

14.0 
3.0 
4.0 
0.4 
0.1 
6.0 
0.1 
17.0 
32.0 
18.0 
84.0 
0.3 

147.0 

2.0 
16.0 
12.0 
28.0 
10.0 
7.0 

22.0 
5.0 

14.0 
3.0 
4.0 
0.4 
0.1 
7 . 0  

0.1 
24.0 
32.0 
20.0 

101.0 
0.3 

147.0 

6 9  

0.4 
0.5 
- 

16.0 
2.0 
7.0 
3.0 
1.0 

14.0 
3.0 
4.0 
0.4 
1.0 
6.0 
0.1 
- 

39.0 
15.0 
33.3 
0.3 

73.0 

0.4 
0.5 
- 

17.0 
2.0 

10.0 
4.0 
1.0 

14.0 
3.0 
4.0 
0.4 
1.0 
7.0 
0.1 
- 

39.0 
17.0 
38.8 
0.3 
73.0 



Grade 

E-1 

E-2 

E-3 

E-4 

E-5 

E-6 

E-7 

E-8 

E-9 

TOTAL 

Table 5.6-3 Personnel Requirements by Paygrade 
(Includes Platoon Headquarters Requirements) 

Reference I 
Sustained 3/2 Shift 

676.8 866.2 

467.1 584.4 

644.6 820.3 

964.5 1,216.7 

376.6 516.7 

161.1 274.9 

77.  I 132.6 

3,368.4 4,411.8 

Base1 ine 
Sustained 

652.7 

446.2 

621.4 

911.6 

372.7 

161.1 

77.7 

- 
3,243.4 

3/2 Shift 

842.1 

563.5 

797.1 

1,163.8 

512.8 

274.9 

132.6 

4,286.8 

FQQPRI RPV Section 

466.4 

294.2 

432.4 

616.8 

310.5 

199.0 

96.0 

2,415.3 
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Table 5.6-4 Personnel Requirements by Paygrade 
(Excludes Platoon Headquarters Requirements) 

Reference Baseline 
Grade Sustained 3/2 Shift Sustained 3/2 Shift FQQPRI RPV Section 

1 534.7 724.1 51il. 6 7CO.O 450.6 

2 379.0 496.4 358.1 475.5 284.4 

3 512.8 688.5 489.6 6'6 5 .3 417.8 

4 775.3 1 ,.027. 5 722.4 974.6 . 595.8 

5 271.4 411.6 267.5 407.7 298.8 

6 151.7 189.6 151.7 189.6 189.6 

7 73.2 91.5 73.2 91.5 91.5 

8 

9 

- - - - 
- - - - - 

TOTAL 2,698.1 3,629.2 2,573.1 3,504.2 2 , 328.5 
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SECTION 6 - CONDUCT IMPACT ANALYSIS 

6.1 OVERVIEW 

Impact A n a l y s i s  d e t e r m i n e s  t h e  demand t h a t  a n  emerging 
s y s t e m ' s  p e r s o n n e l  and  t r a i n i n g  requirement::  w i l l  place upon 
t h e  projected s u p p l y  of p e r s o n n e l  and t r a i n i n g  r e s o u r c e s .  
T h i s  supply/demand a s s e s s m e n t  i d e n t i f i e s  a s y s t e m ' s  " h i g h  
d r i v e r s " ,  i.e., those factors  r e l a t e d  t o  d e s i g n ,  p e r s o n n e l  
o r  t r a i n i n g  p o l i c y ,  ma in tenance  p l a n  o r  s c e n a r i o ,  which 
would c a u s e  consumpt ion  of a d i s p r o p o r t i o n a t e  s h a r e  of t h e  
a v a i l a b l e  resources. Having d e t e r m i n e d  t h e s e  h i g h  resource 
d r i v e r s ,  t h e y  o f t e n  becane t h e  f o c u s  f o r  t r a d e o f f  a n a l y s i s  
to i d e n t i f y  a l t e r n a t i v e  a p p r o a c h e s  t o  l e s s e n  t h e i r  system 
impacts. 

Impact A n a l y s i s  €or t h i s  i t e r a t i o n  was conduc ted  by t a k i n g  

w i l l ,  i n  e s s e n c e ,  r e p r e s e n t  a cmplete a d d i t i o n  to t h e  
Army's f o r c e  s t ruc ture  ( a n d  hence  manpower, p e r s o n n e l  and  
t r a i n i n g  r e q u i r a n e n t s ) .  I n  o t h e r  words, no Army system 
p r e s e n t l y  dep loyed  w i l l  b e  r e p l a c e d  by RPV. The r a t i o n a l e  
o f  t h i s  a s s u m p t i o n  stems from t h e  WV's O r g a n i z a t i o n a l  and 
O p e r a t i o n a l  Concep t ,  which i n d i c a t e s  t h a t  t h e  A m y  w e s e n t l y  
lacks t h e  c a p a b i l i t y  which R P V  p r o v i d e s ,  t h u s  e s t a b l i s h i n g  
t h e  RPV s y s t e m  r e q u i r e m e n t s .  The u t i l i t y  of  t h i s  major 
a s s u m p t i o n  is e l a b o r a t e d  upon i n  t h e  f o l l o w i n g  s e c t i o n s ,  
which describe t r a i n i n g  and p e r m r l n e l  impacts, r e s p e c t i v e l y .  

advan tage  of a r e a s o n a b l e ,  s i m p l i f y i n g  a s sumpt ion :  RPV 
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6.2 T R A I N I N G  IMPACTS 

F o r  a d e t e r m i n a t i o n  of t r a i n i n g  impacts, t h e  a s s u m p t i o n  t h a t  

t h e  RPV w i l l  r e p r e s e n t  a l . c m p l e t e  force s t r u c t u r e  a d d i t i o n  
implies t h a t  e x i s t i n g  t r a i n i n g  r e s o u r c e s  w i l l  be, and w i l l  

r e m a i n ,  c a n p l e t e l y  canmit ted t o  Army t r a i n i n g  p r e s e n t 1 1  
be ing  conducted  . Thus, t h e  RPV t r . a i n i n g  r e s o u r c e  
r e q u i r e m e n t s ,  o r  demands, d e t e r m i n e d  i n  S e c t i o n  4 are  
c a n p l e t e l y  "unfunded", and c o n s e q u e n t l y  t h e  i m p a c t s  of these 
demands are t h e  demands t h e m s e l v e s .  I t  r e m a i n s  o n l y  t o  
rank-o rde r  t h e  t r a i n i n g  r e s o u r c e  r e q u i r e n e n t s  (man-days and 
i n s t r u c t o r s )  i n  d e s c e n d i n g  order t o  d e t e r m i n e  t h e i r  degree 
of i m p a c t .  The r e s u l t s  of t h i s  r a n k i n g  are d i s p l a y e d  i n  
Tables 6.2-1 a n d  6.2-2. 

6.3 PERSONNEL IMPACTS 

6.3.1 Process 

A c a n p a r i s o n  of t h e  p e r s o n n e l  demands of  a new sys t em to  
a v a i l a b l e  p e r s o n n e l  resources c a n  i n d i c a t e  three c o n d i t i o n s :  
(1)  a s u r p l u s  of  r e s o u r c e s  r e l a t i v e  to demand, ( 2 )  a 
shortage of resources, or ( 3 )  projected resources are 
a d e q u a t e  t o  meet demand. I n  Impact A n a l y s i s ,  t h e  first 
c o n d i t i o n  is called a s u r p l u s ,  t h e  second  a s h o r t f a l l ,  and  
t h e  t h i r d  c o n d i t i o n  is r e f e r r e d  to  a s  n e u t r a l .  

Two t y p e s  of  p e r s o n n e l  da ta ,  a u t h o r i z a t i o n s  and  a v a i l -  
a b i l i t y ,  were used  t o  make supply/demand c a u p a r i s o n .  
A u t h o r i z a t i o n s  are those manpower p o s i t i o n s ,  or  spaces, f o r  
wh ich  t h e  Army h a s  r e c e i v e d  ( o r  must  r e q u e s t )  f u n d i n g  
a u t h o r i t y  fran t h e  Congres s .  Thus a u t h o r i z a t i o n s  c e n s t i t u t e  
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T a b l e  6 .2-1  
T r a i n i n g  Impacts: Man-Days 

Rank 
Orde r  

1 
2 
3 

4 
5 
6 
7 
8 

9 
10  
11 
1 2  
13 
14 
1 5  
16 
1 7  
18 
1 9  
20 
2 1  
22 
2 3  
24 

R e  f e I: ence B a s e l i n e  
Sus ta ined  3/2 S h i f t  Sus t a i n e d  3/2 S h i f t  

MOS Man-Days - MOS Man-Days -- MOS Man-Days MOS _I_ Man-Days - 
13T 
i3TP9 
52D 
35H 
34Y 
26L 
35E 
36H 
63B 
6 3 W  

31E 
5 2C 
45G 
26B 
4 1 C  

3 1s 
44B 
3 1 5  
26T 

27,392 
f!,998 
5,645 
5 , 1 9 1  
4 ,210  
3 ,526  
3 , 385 
3,374 
3 I 278 
2 I 932 
2 ,633  
2 ,532  
2 ,362  
1 , 8 2 8  
1 , 7 9 7  
1 , 463 
1 , 4 2 1  
1 , 375 

8 2 1  

13T 
13TP9 
52D 
35H 
34Y 
26L 
35E 
36H 
6 3 G  
6 3 W  
31E 
5 2C 
45G 
26B 
41C 
3 1s 
44B 
3 1 5  
26T 

46,727 
8,99:1 
6 ,683  
5 I 1 9 1  
4,210 
3 , 526 
3 ,385  
3 I 374 
3 ,278  
2 I 932 
2 , 6 3 3  
2 ,532  
2 ,362  
l , 828 
1 , 7 9 7  
1 , 4 6 3  
1 , 4 2 1  
1 , 3 7 5  

8 2 1  

13T 
13TP9 
52D 
35H 
34Y 
36H 
26L 
63G 
35E 
3 1E 
5 2C 
63W 
26B 
41C 

3 1s 
44B 
3 1 J  
13T30 
4 1B 

24,545 
6 , 0 0 3  

5 ,645  
5 , 1 9 1  
3 ,570  
3,374 
3 I 306 
3 ,278  
2,920 
2 ,577  
2 ,532  
2 ,295  
1,828 
1 , 7 9 7  
1 , 4 6 3  
1 , 4 2 1  
1 , 3 7 5  

722 
533 

13T 
52D 
13TP9 
35H 
34Y 
36H 
26L 
63G 
35E 
31E 
5 2C- 
63W 
26B 
41C 
3 1s 
44B 
3 1 5  
13T30 
4 1B 

41,870 
6 , 6 8 3  
6 , 0 0 3  
5 I 1 9 1  
3 ,570  
3 ,374  
3 ,306  
3 ,278  
2,51d 

2,577 
2 ,532  
2 ,295  
1,828'  
1 , 7 9 7  
1 , 4 6 3  
1 , 4 2 1  
1 , 3 7 5  

722 
533 

13T30 722 13T30 722 6 3 5  482 6 3 5  482 
4 1B 533 4 JB 533 4 5B 336 4 5B 336 
6 3 5  482 6 3 5  482 4 3 M  314 4 3M 3 1 4  
4 5 B  336 45B 336 
43M 314 4 3M 314 

- - - - 
- - - - 
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T a b l e  6.2-2 
T r a i n i n g  Impacts: I n s t r u c t o r s  

Ref e r ence Base1 i n e  
S u s  t a i ned 3/2 S h i f t  S u s t a i n e d  3/2 S h i f t  

Order  MOS I n s t r u c t o r s  MOS I n s t r u c t o r s  MOS I n s t r u c t o r s  - MOS Ins t ruc to r s ,  -- - - 
1 
2 

3 
4 

5 
6 
7 
8 
9 

1 0  

11 
1 2  
1 3  
1 4  
15 
1 6  
1 7  
18 
1 9  
20 
2 1  
22 
23 
2 4  

13T 
13TP9 
34Y 
520  
26B 
63G 
5 2C 

26L 
3 5E 
45G 
63W 
35H 
36H 
4 1 C  

3 1E 
3 1s 
3 1 5  
44B 
45B 
26T 
13T30 
4 1B 
6 3 J  
4 3 M  

21.5 
1 5 . 8  

8 .5  
6 .5  
5 .2  
4.0 
3.9 
3.6 
3 .6  
3.4 
3.0 
2.8 
2.7 
2.0 
1.8 
1.6 
1.1 
1 . 0  

.9  

.8 

.6  

. 6  

. 6  

. 4  

13T 
13TP9 
34Y 
52D 
26B 
63G 
52C 
26L 
35E 
45G 
6 3 W  
35H 
36H 
4 1 C  

31E 
3 1 s  
315 
44B 
4 5 B  
26T 
13T30 
4 1 B  
6 3 5  
4 3 M  

36.6 
15.8 

8 .5  
7 .5  
5 .2  
4 .0  
3.9 
3.6 
3.6 
3.4 
3.0 
2 .8  
2.7 
2.0 
1 .8  
1 .6  
1.1 
1.0  

. 9  

.8  

.6  

.6  

.6  

. 4  

13T 
13TP9 
34Y 
52D 
26B 
63G 
52C 
26L 
35E 
35H 
36H 
63W 
4 1 C  
3 1E 
3 1s 
3 1 5  
44B 
45B 
13T30 
4 1 B  

6 3 5  
4 3 M  
- 

20.3 
11.1 

7.6 
6.5 
5.2 
4.0 
3.9 
3.4 
2.8 
2.8 
2.7 
2 .3  
2.0 
1 . 7  
1.6 
1.1 
1.0 

.9 

.6 

.6 

.6 

.4  
- 

13T 
13TP9 
34Y 
52D 
26B 
6 3 G  
5 2 c  
26L 
35E 
35H 
36H 
6 3 W  

4 1 C  
3 1E 
3 1s 
31 J 

44B 
4 5 B  
13T30 
4 1 B  

6 3 5  
4 3M 
- 

34.6 
11.1 

7.6 
7 . 5  

5.2  
4 . 0  

3.9 
3.4 
2.8 
2'. 8 
2.7 
2 .3  
2.0 
1.7 
1.6 
1.1 
1 . 0  
.9 
.6 
.6  
.6 
. 4  
- 
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a s t a t e m e n t  of t h e  A m y ’ s  demand f o r  manpower. A v a i l -  
a b i l i t y ,  on t h e  other hand ,  i s  a s t a t e m e n t  of t h e  p e r s o n n e l  
s y s t e m ’ s  a b i l i t y  to  f i l l  t h e  a u t h o r i z e d  p o s i t i o n s  w i t h  
i n d i v i d u a l s  . I n  any  current p a r ,  a v a i l a b i l i t y  is a 
s t a t e m e n t  of p e r s o n n e l  i n v e n t o r y  on-hand. I n  a f u t u r e  y e a r ,  
i t  is an  estimate of f u t u r e  s u p p l y .  I t  must  be n o t e d  t h a t  
a u t h o r i z a t i o n s  do n o t  ref lect  t h e  f o r c e  s t ructure  r e q u i r e d  
to s a t i s f y  t h e  v a r i o u s  m i s s i o n s  with which t h e  A m y  h a s  been  
t a s k e d .  I n  peacetime, t h e  A m y  chooses n o t  t o  man ( i .e. ,  
a u t h o r i z e )  100% of i ts  u n i t s  a t  100% of t h e i r  force 
s t r u c t u r e  r e q u i r e m e n t ,  i n  order t o  d i v e r t  r e s o u r c e s  t o  other 
p r i o r i t y  object i v e s .  Consequen t ly ,  a u t h o r i z a t i o n s  are 
u s u a l l y  lower t h a n  r e q u i r e m e n t s ;  s t a t e d  a n o t h e r  way, t h e  

manpower demand reflected by r e q u i r e m e n t s  i s  almost a l w a y s  
h i g h e r  t h a n  t h a t  reflected by a u t h o r i z a t i o n s .  I t  is  n o t  
possible t o  make a n  a n a l y s i s  of how a n  emerging  s y s t e m ’ s  
manpower r e q u i r e m e n t s  i m p a c t  o n  t h e  to ta l  f o r c e  s t r u c t u r e  
r e q u i r e m e n t s  w i t h o u t  knowing how f o r c e  s t r u c t u r e  r e q u i r e -  
men t s  a r e  a l l o c a t e d  to  t h e  v a r i o u s  s y s t e m s  and MOS’s. T h i s  

i n f o r m a t i o n  was n o t  a v a i l a b l e  for t h i s  RPV s t u d y .  

I t  was, however ,  possible to  d e t e r m i n e  t h e  impact of RPV f o r  
a supply/demand compar i son  based o n  a u t h o r i z a t i o n s .  RPV 

w i l l  r e p r e s e n t  a c a n p l e t e  i n c r e a s e  to  p r e s e n t  p r o j e c t i o n s  o f  
. both a u t h o r i z a t i o n s  and  a v a i l a b i l i t y ,  s i n c e  i t  i s  z l so  

assumed t h a t  no  s y s t e m s  w i l l  be replaced by R P V e l  T h e r e f o r e  

The new e n l i s t e d  MOS r e q u i r e d  by RPV, 13TXX w i t h  ASIP9, 
RPV Crewmember and  Mechanic,  r e s p e c t i v e l y ,  were assumed t o  
impzct upon, and t h e r e f o r e  c o u l d  be r e p r e s e n t e d  by,  t h e  
e x i s t i n g  “40s 15D. T h e i r  t r u e  a v a i l a b i l i t y  ra t ios  are zero, 
s i n c e  tt . ?  s k i l l s  do n o t  p r e s e n t l y  e x i s t  i n  t h e  i n v e n t o r y .  
However, t h e  impacts p r e s e n t e d  here r e p r e s e n t  t h e  mre 
rea l i s t i c  case, where RPV w i l l  draw i t s  manpower frcm a n  
e x i s t i n g  pool s u c h  a s  t h e  15D MOS. 
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100% of t h e  RPV specific manpower ( i .e . ,  force s t r u c t u r e )  
r e q u i r e m e n t  w i l l  be added t o  p r e s e n t  a u t h o r i z a t i o n s .  An 
a v a i l a b i l i t y  r a t i o  ( A R )  may now be c a l c u l a t e d  u s i n g  t h e  
e q u a t i o n :  

A v a i l a b i l i  t 
AR = A u t h o r i z a t i o n s  + RP: Manpower 

where : 

AR < 1 
AR > 1 
AR = 1 

= S h o r t f a l l  

= S u r p l u s  
= N e u t r a l  

A v a i l a b i l i t y  and a u t h o r i z a t i o n  data, by MOS a n d  paygrade, 
for f i s ca l  year (FY) 1983 were p r o v i d e d  fran t h e  A m y ' s  

P e r s o n n e l  Pol icy P r o j e c t  Model (P3M) . T h i s  data was 

accepted as t h e  " b e s t  e s t i m a t e "  o n  which t o  base n e a r - t e r n  
d e c i s i o n s  r e g a r d i n g  RPV. F u r t h e r ,  t h e  da t a  were i n f l a t e d  t o  
allow fo r  the  e f fec t  of t h e  T r a i n e e s ,  T r a n s i e n t s ,  Holdees 
and S t u d e n t s  (TTHS) a c c o u n t .  These f i g u r e s  had t o  be 
backed-out  u s i n g  t h e  TTHS p e r c e n t a g e s  f r a n  t h e  C h i e f  of 
P e r s o n n e l  O p e r a t i o n s  (COPO) 4 5  report. Thus the f i n a l  

- e q u a t i o n  was: 

( A v a i l a b i l i t y l x  (1-% TTHS) 

A u t h o r i z a t i o n s  x (1-% TTHS) + RPV Manpower 
AR = 



Adjus t ed  a v a i l a b i l i t y  and a u t h o r i z a t i o n s  for  t h e  M O S ' s  

c o n s i d e r e d  by t h e  RPV s t u d y  a r e  d i s p l a y e d  i n  T a b l e  6.3-1. 
RPV manpower r e q u i r e m e n t s  are  d i s p l a y e d  i n  T a b l e  6.3-2. 
T a b l e  6.3-3 d i s p l a y s  t h e  A v a i l a b i l i t y  Ratio r e s u l t s .  As a n  
example of how t o  i n t e r p r e t  t h e  g i v e n  AR v a l u e s ,  t h e  13T MOS 

i n  T a b l e  6.3-3 i n d i c a t e s  t h a t  t h e  p o t e n t i a l  s o u r c e  of  t h e  
13T MOS h a s  a p r o j e c t e d  a v a i l a b i l i t y  f o r  FY-84 of 8 7 % .  The 
0.69 i n  column 4 i n d i c a t e s  t h a t  when t h e  RPV demands f o r  MOS 
13T are placed on  t h e  p e r s o n n e l  sys t em,  a 31% s h o r t f a l l  
exists. The 0 .21  i n  p a r e n t h e s i s  f o r  column 3 i n d i c a t e s  t h a t  
t h e  AR demand i n  column 4 shows a l o a d  of 2 1 %  w i t h  respect 
t o  t h e  column 2 FY84 AR p r o j e c t i o n .  The f L l l o w i n g  s e c t i o n  
d e s c r i b e s  t h e  P3M model and how a v a i l a b i l i t y  and  
a u t h o r i z a t i o n  were d e f  i n & .  F o r  d e t a i l e d  i n f o r n w t i o n  
regarding t h e  P3M model and how specific a v a i l a b i l i t y  and 
a u t h o r i z a t i o n  c o n s i d e r a t i o n s  are d e f i n e d ,  see DRC's i n i t i a l  
RPV report, Volumes I and  11, p r e v i o u s l y  r e f e r e n c e d .  

6.4 MAINTENANCE I M P A C T S  

The a d d i t i o n  of t h e  FLIR p a y l o a d  package  t o  t h e  RPV s y s t e m  
i T t r o d u c e d  some r e q u i r e m e n t s  f o r  a d d i t i o r , a l  operator a n d  
ma in tenance  t a sk -  a t  t h e  s e c t i o n  ' v e l .  The impact of t h i s  

payload  packagr upon t h e  t o t a l  workload  r e q u i r e m e n t s  
p r e v i o u s l y  d e t e r m i n e d  €or t h e  RPV s e c t i o n  was min ima l .  T h i s  
i n f o r m a t i o n  i s  d e t a i l e d  i n  S e c t i o n s  2 and  3. 

However, b e c a u s e  of t h e  spec i f ic  r e q u i r e m e n t s  f o r  d e t a i l e d  
and s o p h i s t i c a t e d  ma in tenance  t a s k s  for t h e  F L I R  p a y l o a d ,  
c o n s i d e r a t i o n  was g i v e n  to t h e  impact of t h e  m a i n t e n a n c e  
l e v e l  a t  which t h e s e  s p e c i f i c  tasks  were to  bi performed.  
While having  l i t t l e  o r  no e f f e c t  o n  t h e  R P V  s e c t i o n  

9 s  



Table 6.3-1. Adjusted Availability/Authorizations 
FY 1984 Total MOS/Paygrade 

MOS 

13T 

265 

26L 

26T 

31E 

315 

3 1s 

34Y 

35E 

35H 

36H 

4 1B 

4 1C 

4 3M 

44B 

45B 

4 5G 

5 2C: 

5 2D 

6 3G 

635 

6 3w 

- 
2 I 517.07 

152.22 

763.04 

235.12 

1,605.29 

1 I 713.18 

747.19 

585.14 

52 1.37 

1,330.93 

1,339.13 

49.22 

514.32 

458.84 

1 I 540.48 

467.07 

356.30 

1 I 851.32 

3,143.56 

821.35 

1 , 006.13 
3 I 386.56 

Authorizations 

2,839.58 

185.77 

926.62 

261.95 

1,634.74 

1,891.23 

631.69 

455.62 

529.06 

1,285.33 

1 I 586.42 

42.98 

546.12 

516.17 

1,436.45 

515.26 

310.74 

1,805. io 

3,314.69 

877.70 

1 I 312.64 

4 I 126.45 

PO0 



MOS 

13T 

13TP9 

26B 

26L 

26T 

3 1E 

31J 

3 1s 

34Y 

3 5E 

35H 

3 6H 

4 1B 

4 1C 

4 3M 

4 4B 

4 5B 

4 5G 

5 2C 

5 2D 

6 3G 

635 

6 3W 

-- 

Table 6.3-2. 

Reference 
Su s ta ined 

700 

112 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

126 

14 

14 

42 

3/2 Shift 

840 

112 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

126 

14 

14 

42 

RPV Manpower Requirements 

Baseline -- 
Sus ta ined 

70 2 

112 

14 

14 

- 
i4 

14 

14 

14 

14 

14 

14 

11 

14 

14 

14 

14 

- 
14 

i26 

14 

14 

28 

101 

-- 3/2 Shift RPV FQQPRI Section 

840 756 

112 168 

14 

14 

- 
14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

- 
14 

14 

14 

14 

28 

56 



Table 6.3-3. Availability Ratio Results 

13T 

26B 

26L 

2 6T 

3 1E 

31J 

3 1s 

3 4Y 

3 5 3  

3 5H 

3 6H 

4 1B 

4 1C 

4 3M 

44B 

4 5B 

4 5G 

5 2C 

5 2D 

6 3G 

63J 

6 3W 

Current FY 84 
Projection 

0.67 

0.82 

0.82 

0.90 

0.98 

0.91 

1.18 

1.28 

.99 

1.04 

0.84 

1.15 

0.94 

0.89 

' -07 

0.91 

7 .ll 

1.03 

0.95 

0.94 

0.77 

0.82 

Reference 
Sustained 3/2 Shift 

(.21) .59 (.24) . 6 5  

(.07) .76 (.07) .76 

(.01) .81 ( ,  ! I  .81 

(.06) .85 (.06) .85 

(.01) .97 (.01) .97 

(-01) .90 (.01) .90 

(.02) 1.16 (.02) 1.16 

(.02) 1.25 (.02) 1.25 

(.02) .37 (.02) .97 

(.02) 1.02 (.02) 1.02 

t.00) .84 (.OO) .84 

(.25) .86 (.25) .86 

(.02) .92 (.02) .92 

(.03) .86 (.03) .R6 

(.01) 1.06 (.01) 1.06 

(.03) .88 (.03) .88 

(.06) 1.06 (.06) 1.06 

(.01) '1.02 (.01) 1.02 

(.04! .91 (.04) .91 

(.02) .92 (.02) .92 

(.01) .76 (.01) .76 

(.01) .81 (-91) .81 

- Easel ine 
Sustained 3/2 Shift 

(.21) .69 (.24) .66 

(.07) .76 (.a71 .76 

(.01) .81 (.01) .81 

(.OO) .90 !, O O )  .90 

(.01) .47 (.01) .97 

(.01) .90 (.01) .90 

(.02) 1.16 (.02) 1.16 

(.02) 1.25 (.02) 1.25 

(.02) .97 (.02' .97 

(.02) 1.02 (.02) 1.02 

(.OO) .84 (.OO) .64 

(.25) .86 (.25) .86 

(.OL) .92 (.02) .92 

(.03) .86 (.03) .86 

(.Ol) 1.06 (.01) 1.06 

(.03) .88 (.03) .88 

(.OO) 1.11 (.OO) 1.:1 

(.01) 1.02 (.01) 1.02 

( . 0 4 )  .91 (.04) .91 

(.02) .92 (.02) .92 

(.01) .76 r.01) .76 

!.00) .82 (.OO) .82 



workload, t h e  l e v e l  a t  which repair  of t h e  FLIR package  
would be a c c a n p l i s h e d  d o e s  h a v e  a n  e f f e c t  o n  t h e  o v e r a l l  
sys t em s u p p o r t a b i l i t y  and t h u s  u l t i m a t e l y  e f f e c t i n g  t o t a l  
s y s t e m  r e a d i n e s s  and  a v a j . l a b i l i t y .  T h e r e f o r e ,  t h e  prime 
m a i n t e n a n c e  impact a s s o c i a t e d  k i t h  t h i s  s t u d y  e f f o r t  was t h e  
l e v e l  a t  which m a i n t e n a n c e / r e p a i r  f u n c t i o n s  f o r  t h e  FLIR 
pay load  package are  pe r fo rmed .  



SECTION 7 - TRADECFF ANALYSIS 

7.1 IDENTIFY TRADEOPF ALTERNATIVES 

As a n  i n t e g r a l  s t e p  w i t h i n  t h e  HARDWAN methodology,  tradeoff 
a n a l y s e s  which assess d e s i g n ,  p e r s o n n e l ,  t r a i n i n g  or 
l o g i s t i c s  a l t e r n a t i v e s  are n o r m a l l y  conduc ted .  These 

tradeoffs h e l p  to f o r m u l a t e  s o l u t i o n s  to  e x c e s s i v e  resource 
consumers and p o t e n t i a l  problems a re  i d e n t i f i e d  d u r i n g  

s y s t e m  impact a n a l y s i s .  

As t h e  a n a l y s i s  of t h e  RPV s e c t i o n  o p e r a t i n g  w i t h  
a l t e r n a t i v e  m i s s i o n  p a y l o a d s  i n  a 2 4  hour per day  s c e n a r i o  
proceeded, numerous tradeof f candidates were c o n s i d e r e d .  Of  

these, three l i k e l y  tradeoff c a n d i d a t e s  w i t h i n  t h e  scope of 
t h i s  s t u d y  were recanmended t o  t h e  program office. These 
c a n d i d a t e s  i n c l u d e d  tradeoffs c o n c e r n i n g  o p e r a t i o n a l  
s c e n a r i o  and s u p p o r t  considerations. 

Regard ing  t h e  operatiopal s c e n a r i o ,  a tradeoff of t h e  number 
of moves conduc ted  by t h e  RPV s e c t i o n  w i t h i n  a 2 4  h o u r  
period and i ts  impact o n  s y s t e m  human resource r e q u i r e m e n t s  
was proposed. Concern ing  s u p p o r t  c o n s i d e r a t i o n s ,  two 
t r a d e o f f  a l t e r n a t i v e s  e r e  i d e n t i f i e d .  The f irst  i n v o l v e d  
an e x a m i n a t i o n  of t h e  m a i n t e n a n c e  t a s k s  associated w i t h  t h e  

FLIR m i s s i o n  pay load  s u b s y s t e m  (FMPS) and t h e  level a t  which 
these m a i n t e n a n c e  tasks were per formed.  T h i s  a l t e r n a t i v e  
i n c l u d e d  c o n s i d e r a t i o n  of ma in tenance  a c t i o n s  a t  t h e  
c rew/o rgan iza  t i o n a l  d i r e c t  s u p p o r t  (DS), g e n e r a l  s u p p o r t  
(GS) and depot l e v e l s  of main tenance .  



The second s u g p o r t  c o n s i d e r a t i o n  i n v o l v e d  a n  e x a m i n a t i o n  of 

t h e  r e q u i r e m e n t  for a minimum d e l a y  time associated wi th  
u n a v o i d a b l e  s toppage/breakdown of t h e  3 O K W  g e n e r a t o r s  t h a t  

power t h e  ground cont ro l  s t a t i o n .  P r e s e n t  specifications 
c a l l  f o r  a 90 second maximum period of time w i t h i n  which o n e  
g e n e r a t o r  c a n  s t o p  and  t h e  o t h e r  o n e  be b r o u g h t  o n l i n e .  T h i s  
r e q u i r e m e n t  has direct  i m p a c t  upon t h e  p e r s o n n e l  who mus t  
operate and service t h e  g e n e r a t o r ,  s p e c i f i c a l l y  t h e  Power 
G e n e r a t i o n  E q u i p n e n t  Repairers, MOS 52D. A tradeoff 
e x a m i n a t i o n  of t h e  impact of t h i s  90 s e c o n d  requirelraerrt upon 
t h e  manpower r e q u i r a n e n t s  of t h e  RPV s e c t i o n  ( a s  e f f e c t s  MOS 

52D or other s i m i l a r l y  t r a i n e d  p e r s o n n e l )  w s  proposed, 

A f t e r  r e v i e w i n g  the three proposed tradeof f a l t . e r n a t i v e s ,  
t h e  RPV Program O f f i c e  decided t h a t  a n  e x a m i n a t i o n  of t h e  

m a i n t e n a n c e  t a s k s  related to the  FMPS s h o u l d  be c o n d u c t e d .  

Emphasis of t h e  tradeoff would be a n  e x a m i n a t i o n  of t h e  
direct s u p p o r t ,  g e n e r a l  s u p p o r t  and depot m a i n t e n a n c e  t a s k s  

associated w i t h  t h e  FMPS. The r e s u l t s  of t h i s  tradeoff are 
de ta i led  i n  t h e  f o l l o w i n g  s e c t i o n s .  

7.2 TRADEOE'P OF SELECTED ALTERNATIVE 

7.2.1 Scope of A n a l y s i s  

I n  t h e  d e s i g n  of modern weapon systems, a d e q u a t e  a t t e n t i o n  
must  be g i v e n  t o  d e t e r m i n e  a weapon s y s t e m ' s  optimum level 
of r e p a i r  (LOR) st ructure .  The earlier i n  t h e  a c q u i s i t i o n  
p r o c e s s  t h a t  LOR c o n s i d e r a t i o n s  are examined and  p l a n n i n g  
canmences,  t h e  g r e a t e r  t h e  p r o b a b i l i t y  t h a t  t h e  approved  LOR 
decision for a g i v e n  d e s i g n  w i l l  be o p t i m a l  w i t h  respect t o  



r e p a i r  s o u r c e s  r e q u i r e d .  The f i n a l  LOR s t r u c t u r e  i d e n t i f i e s  
t h e  repair l o c a t i o n  ae w e l l  a s  t h e  e x t e n t  of main tenance  
t a s k s  t o  be performed and r e s o u r c e s  n e c e s s a r y  to  s u p p o r t  t h e  

repair process. 

C o n s i d e r a t i o n  of a l l  l o g i s t i c  and o p r a t i o n a l  factors and 
a l t e r n a t i v e s  must  &recede t h e  LOR d e c i s i o n .  Thus8 s u c h  a 

d e c i s i o n  c a n  be ma.2 a n  i n t e g r a l  part of t h e  s y s t a a  d e s i g n  
procass t o  e n s u r e  optimum log i s t i c  s u p p o r t  a t  minimal  
cost. U l t i m a t e l y ,  a s p e c i f i c  d e s i g n  of 3 system o r  
s u b s y s t e m  must  be u s e d  to  c o n d u c t  a c a n p e t e n t ,  i n - d e p t h  
r e p a i r - l e v e l  a n a l y s i s .  However, t h e  RPV FLIR m i s s i o n  
pay load  s u b s y s t e m  (FMPS) procurement  has n o t  a s  y e t  reached 
t h e  c o n t r a c t u a l  stage of e n g i n e e r i n g  d e v e l q m e n t  whereby a 
d e s i g n  h a s  been  selected. 

I n  c o n s i d e r i n g  l i k e l y  FLIR d e s i g n s ,  p o t e n t i a l  commercial 
FLIR vendors  p r o v i d e d  d e s i g n  related i n f o r m a t i o n  to  DRC 
d u r i n g  t h e  timeframe of t h i s  s t u d y .  A d d i t i o n a l l y ,  ?LIR 

systems which are p r e s e n t l y  i n  DoD i n v e n t o r i e s  were examined 
w i t h  respect to  t h e  p r e s e n t  l e v e l  of repa i r  c o n s i d e r a t i o n s .  
Therefore, armed w i t h  i n f o r m a t i o n / d a t a  regarding both 
p r e s e n t  and proposed FLIR s y s t e m s ,  t h i s  e x a m i n a t i o n  of t h e  

s u p p o r t  c o n c e p t s  t h a t  may be associated w i t h  a FLIR LOR 

a n a l y s i s  s e r v e s  a s  a ' f irst  cu t '  a t  i d e n t i f y i n g  and 
d e t e r m i n i n g  those fac tors  t h a t  c a n  i n f l u e n c e  t h e  FLIR LOR 
dec i s i o n  . 
I t  s h o u l d  be n o t e d  t h a t  other t h a n  a DoD data  i t em 
d e s c r i p t i o n  r e q u i r e m e n t  (number DI-S-6169), t i t l e d  O p t i m u m  
Repair Leve l  A n a l y s i s  (ORLA) R e p o r t ,  there  is no  specif ic  
i n s t r u c t i o n s  for c o n d u c t i n g  a n  A m y  ORLA. F o r  t h i s  r e a s o n ,  
t h e  Mi l i ta ry  Standard Leve l  of Repair, MIL-STD-1390B (Navy) ,  
was u s e d  as  a g u i d e l i n e  f o r  t h i s  a n a l y s i s  (Ref .  8 ) .  

io7 



7.2.2 Approach t o  Problem 

The LOR c o n s i d e r a t i o n s  were i n i t i a l l y  a p p r o a c h e d  fran 

p r i n c i p a l l y  a non-economic LOR a n a l y s i s  s i n c e  cu6t data were 
n o t  r e a d i l y  a v a i l a b l e .  A l s o ,  non-econanic  c o n s i d e r a t i o n s  
sometime ixeempt  t h e  LOR choices available and  s h o u l d  
t h e r e f o r e  precede a n  e c o n a n i c  a n a l y s i s .  However, f o r  t h i s  

s t u d y  p e r t i n e n t  e c o n a n i c  a n a l y s i s  cost factors are also 
considered and a f u l l  q u a l i t a t i v e  and  a l i m i t e d  q u a n t i t a t i v e  
a s s e s s m e n t  of t he i r  i n f l u e n c e  is made. Thi s economic  
a s s e s s m e n t  is l i m i t e d  i n  the sense t h a t  t h e  cost v a l u e s  a r e  
o n l y  r e p r e s e n t a t i v e  of those t h a t  may be e n c o u n t e r e d  r a t h e r  
t h a n  a c t u a l .  S i n c e  t h i s  a c a n p a r a t i v e  a n a l y s i s ,  t h e  results 
w i l l  bo v a l i d  i n d i c a t o r s  of t h e  r e s p e c t i v e  cost  of repair. 

Table 7.2-1 s M l m a r i z e s  t h e  results of t h i s  f i r s t  s tep i n  t h e  
L@R a n a l y s i s  of t h e  FMPS. S p e c i f i c a l l y ,  t h e  l e f t  hand 
column of Table 7.2-1 lists t h e  factors t h a t  are  of c o n c e r n  
when r e v i e w i n g  LOR a n a l y s i s  c o n s i d e r a t i o n s .  The t w o  c o l u n n s  
labeled " I m p a c t  P o t e n t i a l "  p r o v i d e  a j u d g e m e n t a l  d e t e r m i n -  
a t i o n  of whether there is a n  i n f l u e n c e  o n  t h o s e  factors by 
t h e  F' ?S when t h e  LOR is changed.  

Given t h a t  one o r  mre of t h e  l i n e  r e p l a c e a b l e  u n i t s  (LRUs) 
- of t h e  FMPS h a s  i:s d e s i g n a t e d  LOR changed f r a n  t h e  depot  to  

t h e  g e n e r a l  s u p p o r t  (GS) l e v e l  or v i c e - v e r s a ,  o r  fran t h e  GS 
to  t h e  d'tect s u p p o r t  (DS) l e v e l  or v i c e - v e r s a :  t h e  "what 
i f "  q u e b t i o n ( s )  posed i n  making t h e  judgmen t s  were: (1) 

wi"- t h e  factors listed be impacted and ( 2 )  why and  to what 

",egreo are these economic  and  non-sconomic factors  
i n f l u e n c e d ?  Non-econamic f e a s i b i l i t y  and r e l a t i v e  cost  were 
two p r i n c i p a l  c r i t e r i a  used when c o n s i d e r i n g  t h e  d e g r e e  of 
impact . 
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A * y e s *  answer  i n d i c a t e s  a n  impact of some n a t u r e  when t h e  
LOR is  changed.  A *no* answer  i n d i c a t e s  no  a p p a r e n t  impact. 
The c a u s e  o r  c o n s i d e r a t i o n  t h a t  r e s u l t e d  i n  a p a r t i c u l a r  
impact  f i n d i n g ,  p l u s  a n y  c a n m e n t s  r e g a r d i n g  t h e  degree of 
i n f l u e n c e ,  are p r o v i d e d  i n  t h e  r i g h t  hanc! column labeled 
"cons  idera t i o n s  of impor t a n c e  . " 

7.2.3 T e c h n i c a l  Considerat ions /Assmptions  

The FMPS is to  be a modular replacement for t h e  p r e s e n t  TV 

e q u i p p e d  M P S  (TVMPS).  Therefore, t h e  p r e s e n t  R P V  s y s t e m  
m a i n t e n a n c e  c o n c e p t  was t h e  frame of r e f e r e n c e  and  t h e  
o r i g i n a l  TVMPS m a i n t e n a n c e  r e q u i r e m e n t s  served as a n  example  
of potential  LOR c a p a b i l i t y  when examin ing  FMPS m i n t e n a n c e  
r e q u i r e m e n t s .  F i g u r e  7.2-1 d e p i c t s  t k  RPV s y s t a n  s u p p l y  
and  m a i n t e n a n c e  c c n c e p t  as  d e l i n e a t e d  by Lockheed Missile 
and  Space Canpany ' s  I n t e g r a t e d  L o g i s t i c  S u p p o r t  P l a n  
(ILSP) ( R e f .  7 ) .  

The f o l l o w i n g  a s s u m p t i o n s  r e g a r d i n g  test  and  r e p a i r  and t h e  

l o g i s t i c  process r e q u i r e m e n t s  p r e v a i l  i n  t h i s  a n a l y s i s :  

0 The FMPS w i l l  conform to  t h e  same f o u r - l e v e l  
m a i n t e n a n c e  c o n c e p t  as  t h e  IieV s y s t e m :  namely ,  
o r g a n i z a t i o n a l  , direct s u p p o r t  (DS) I g e n e r a l  
s u p p o r t  (GS), and depot.  

0 Depot l e v e l  m a i n t e n a n c e  is f u l l y  capable of any  
t y p e  of repair  r e g a r d l e s s  of lower l e v e l  repair 
a ss i g  m e  n t 6 .  
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Figure 7.2-1. Supply and Maintenance Concept for the RPV System 
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0 L o g i s t i c  s u p p o r t  fo r  equ ipmen t  and  material w i l l  
be t h r o u g h  normal Army s u p p l y  a n d  m a i n t e n a n c e  
c h a n n e l s  . 

0 No d i sca rds  of a s s e m b l i e s  o r  c a n p o n e n t s  take p l a c e  
below depot  l e v e l .  

The f o l l o w i n g  l ist  c o n t a i n s  t h e  g e n e r a l  a s s u m p t i o n s  
r e g a r d i n g  cost elements a n d / o r  p r i n c i p a l  cost fac tors  c h a t  
a r e  i n h e r e n t  i n  t h e  DRC l i f e  c y c l e  cost  model which is 
t i t l e d  t h e  re1iabil.i  t y ,  m a i n t a i n a b i l :  t y ,  a n d  cos t  model 

( R M C H ) .  Only t h e  a s s u m p t i o n s  e f f e c t i n g  t h i s  a n a l y s i s  a r e  
i n c l u d e d .  

0 The model considers a uni form l e v e l  of a i r  
v e h i c l e s  a t  e a c h  o p e r a t i n g  s i t e .  ( o n e  GS 
m a i n t e n a n c e  e l e m e n t  per s i t e  s u p p o r t i n g  o n e  RPv 
p l a t o o n  of f o u r  s e c t i o n s ) .  

0 The spares l e v e l  and p i p e l i n e  q u a n t i t i e s  are 
c a n p u t e d  to s u p p o r t  t h e  p e a k  l e v e l  of s y s t e m  
a c t i v i t y ,  peak  f l y i n g  h o u r s ,  r a the r  t h a n  any  
i n c r e m e n t  a1 bu i l d u p  . 

o The model e x p l i c i t l y  c a n p u t e s  o n l y  those l o g i s t i c s  
s u p m r t  costs  a s s o c i a t e d  with t h e  s y s t e m ,  
su?3system, and l i n e  r e p l a c e a b l e  u n i t  ( L R U )  

i n d e n t u r e  l e v e l s .  Components below t h e  LRU l e v e l  
( i .e . ,  a shop  r e p l a c e a b l e  u n i t  ( S W ) ) ,  are o n l y  
i m p l i c i t l y  c o n s i d e r e d  by t h e i r  r e l a t i o n s h i p  t o  a 
repa i r  of a g i v e n  LRU.  For example ,  a v e r a g e  cos ts  
of SRU spares a re  c a n p u t e d  b a s e d  o n  t h e  f a i l u r e  
rates of t h e i r  r e s p e c t i v e  LRUs.  

1 1 4  



0 There a re  three levels of repa i r  exclusive of 
condermtat ion: (1) on-equipment repair  a t  the 
organizational leve l ,  ( 2 )  shop repair  a t  the DS o r  
GS level  on-site,  and ( 3 )  repa i r  a t  the depot. 
F r a n  the on-site GS f a c i l i t y ,  only two levels  can 
be exercised: repair  a t  the  GS or  ship t o  t h e  
depot. The decision to  s h i p  fa i led  LRUs t o  t h e  

depot i s  made a t  the GS level  upon receipt  and 
ins,pection of the equipment, and t h i s  probabili ty 
is obtained from the R&M model. Items designated 
f o r  depot repair  provide the s m r c e  c.f the L R U s  

and S R U s  for condemnation (throw away). A one 
percent and five percent condemnation r a t e  were 
selected for the LRUs and S R U s ,  respectively.  

0 S i t e s  a re  assumed to  be ident ical  i n  the model 
w i t h  respect t o  maintenance manpower leve ls ,  
consumables, and f a c i l i t i e s .  

0 The recurring depot repa i r  cost  fac tors  a re  
predicated on average values of one centralized 
depot repa i r  location. 

0 S i t e s  a re  assumed to  be ident ical  w i t h  respect t o  
environmental e f f ec t s  on equipment f a i lu re  r a t e s  
and log i s t i c s  support. 

0 Inventories of spare LRUs a r e  located a t  each of 
t h e ' s i t e s  consistent w i t h  the  demand r a t e  for LRUs 
a t  the sites and t h e  variable depot-to-site 
r e s u p p l y  time-interval selected for use i n  t h e  
model. I n  addition, inventories a re  also located 
a t  the depot consistent w i t h  the appropriate L&U 
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demand rates, r e s u p p l y  t hes ,  s i t e  r e p a i r - c y c l e  
time, and depot  r e p a i r - c y c l e  t i m e  selected for u s e  
i n  t he  model. 

0 T r a T s p o r t a t i o n  costs  may v a r y  for t h e  s i tes ,  b u t  a 
r e p r e s e n t a t i v e  a v e r a g e  for o v e r s e a s  and CONUS 
sites is  employed i n  t h e  model for t he  L R U  depot 

repairs. 

0 Forward s u p p l y  p o i n t s  a r e  n o t  c o n s i d e r r  * t h e  
model. However, t h e  t r a n s p o r t a t i o n  COSL rr;: p3 t 

repairables for  o v e r s e a s  s i tes is  c a n ~ ~ l ; e i ~  i n  
terms of t h e  i n c r e a s e d  p a c k i n g  and  s h i p s i n g  cos t ,  
and t h e  p r o p o r t i o n  of forces o v e r s e a s .  

o The r e l a t i o n s h i p  e s t a b l i s h e d  for d e t e r m i n i n g  t h e  
r e q u i r e d  q u a n t i t i e s  of shop  s u p p o r t  equ ipmen t  (SEI 

assumes  a manhour/machine hour  e q u i v a l e n c e .  T h i s  
S E  demand t i m e  s u p p o s e s  t h a t  a g i v e n  p i e c e  of SE 
is o c c u p i e d  d u r i n g  t h e  elapsed time period 
e q u i v a l e n t  t o  t h e  mean time to  perform a shop 
bench  check  t a s k  e v e n t .  The downtime f o r  repair  
of t h e  S E  t e s t  s t a t i o n  is also a c c o u n t e d  f o r  when 
c a n p u t i n g  SE u t i l i z a t i c q .  

0 Main tenance  p e r s o n n e l  perform t h e  d i r ec t  
ma in tenance  manhours (DMMH) needed  t o  meet t h e  

depot m a i n t e n a n c e  r e q u i r e n e n t s  of t h e  d e p l o y e d  
un i  t ( s 1 . The i n d i r e c t  ma in tenance  labor 
a t tr ibu tab l e  t o  supe r v i  so rs , admi n is t r  a t  i v e  , and 
s u p p l y  p e r a o n n e i  are  a c c o u n t e d  for t h r o u g h  t h e  

i n d i r e c t  labor cost terms i n  t h e  model .  
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0 T r a i n i n g  costs  aze canpu ted  a c c o r d i n g  to  t h e  
f o l l o w i n g  c o n c e p t :  (1) i n i t i a l  t r a i n i n g  and  
t r a i n i n g  equipment  costs are not c o n s i d e r e d ,  ( 2 )  

r e c u r r i n g  t r a i n i n g  costs for o r g a n i z a t i o n a l  a n d  
DS/GS personnel are  basea on a v e r a g e  t c n o v e r  
rates for each MOS and ( 3 :  cost  of r e c u r r i n g  
t r a i n i n g  f o r  t h e  cadre p e r s o n n e l  other t h a n  depot 

are absorbed i n  t h e i r  yearly salaries o v e r  t h e  
l i fe t ime of t h e  sys tem.  The r e c u r r i n g  costs  of 

t r a i n i n g  depot p e r s o n n e l  are  assumed t o  be i n  t h e  
o.terhead of depot l e v e l  LWU r e p a i r .  

o All costs i n p u t  Co t h e  model are i n  c o n s t a n r - y e a r ,  
19 82 dollars .  

0 The r e l i e b i l i t y  p a r a n e t e r  v a l u e s  i n  t h e  da t a  bases 
are based o n  mean o p e r a t i n g / f l y i n g  h o w s  between 
ma i n t e n a n c e  act  ions (ME’HBMA) . The m a i n t e n a n c e  
a c t i o n s  i n h e r e n t  i n  the MFHBMA v a r i a b l e  i n c l u d e  
thoss b r o u g h t  a b o u t  by tne FMPS be ing  removed and 
s h i p p e d  t o  t h e  shop for repair and  t h e  remove-and- 
r e p i a c e  LRU actions. The reclove a c t i o n s  a r e  
r e p r e s e n t a t i v e  of t h e  m a n  t i m e  h e t . w e n  f a i l u r e  
(MTBF) r a t e  fo r  t h e  L R U s  t h a t  a r e  to be  r e p a i r e d .  

0 Maintenance costs a re  c a n p u t e d  t o  i n c l u d e  th?  
casts of l abor  for b o t h  corrective ( u n s c h e d u l e d :  
and p r e v e n t i v e  ( s c h e d u l e d )  main tenance  af t h e  sits 
level. Main tenance  labor costs  a t  t h e  depot  a r e  
c o n t a i n e d  i n  t h e  al’erage cost-per-aepot-repair of 
an L R U .  

Q Some of t h e  ma jo r  cost v a l u e s  u s e d ,  and a s s o c i a t e d  
a s s u m p t i o n s  are: 
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1. FMPS P r o d u c t i o n  C o s t / S - i s y s t e m  = $125,000 ( R e f .  

2 ) .  The three lower l e v e l  major assemblies were 
p r o r a t e d  t o  add up to  t h e  FMPS cost  a s  f o l l o w s :  

( 9 )  O p t i c a l  T u r r e t  Assembly = $46,800 

( b )  I n n e r  G i m b h l  Assembly = $57,200 

( c )  Payload  Support Assembly = $20,800 

r 

d U n i t  cost of t h e  n e x t  l ower  l e v e l  r e p l a c e a b l e  
assemblies were e s t i m a t e d .  The a v e r a g e  cost of 
t h e  SRUs used  i n  t h e  repair p r o c e s s  -re 
c a l c u l a t e d  o n  t h e  basis of how many of these S R U s  

are  c o n t a i n e d  i n  t h e  subassembly .  T h i s  a v e r a g e  
SRU cost was m u l t i p l i e d  by a factor of 1.5. T h i s  
f a c t o r  i n c o r p c r a t e s  t h e  c o n s i d e r a t i o n  t h a t  t h e  

t o t a l  costs  of a l l  subassembly  parts ( S R U s )  when 
produccd s e p a r a t e l y  a r e  g r e a t e r  t h a n  t h e  cost of 
t h e  subassembly  i t s e l f  . 

3. U n i t  cost of each test  s t a t i o n  ( s u p p o r t  equ ipmen t  
(SEI) for t h e  GS l e v e l  i s  $130,000 i n c l u d i n g  t h e  

$30,000 i n t e r f a c e  hardware to  u t i l i z e  e x i s t i n g  
test s t a t i o n s .  One SE is  r e q u i r e d  per GS s i t e .  

4 .  Uni t .  cost cf depot  l e v e i  SE is  $200,000 per " t e s t  
s ta t ion".  Two S E  a r e  r e q u i r e d  for t h e  o n e  d e p t  
s i te .  However, f o u r  S E  a r e  r e q u i r e d  a t  the depot 

when thc GS l e v e l  i s  n o t  pe r fo rming  ma in tenance  t o  
h a n d l e  t h e  a d d i t i o n a l  load. 
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5. Depot repair  c y c l e  time is  3 4  days .  

6 .  Base repair c y c l e  time is 5 days .  

7. Expected back order f o r  spares is 0.1. 

3. Number of (33 sites is  14. 

9. Number of  AVs s u p p o r t e d  by a (25 s i t e  is 20. 

10. Half of t h e  to ta l  f o r c e  is dep loyed  overseas. 

11. Planned i n v e n t o r y  u s a g e  period ( L i f e  C y c l e )  is 10 

y e a r s .  

7.2 .4  FMPS Work Breakdown S t r u c t u r e  

S e c t i o n  2 d e s c r i b e s  t h e  s y s t e m  e n g i n e e r i n g  h n a l y s i s  p o r t i o n  
of t h i s  s t u d y  which r e s u l t e d  i n  t h e  c h o i c e  of a r e p r e s e n -  
t a t i v e  FMPS. F i g u r e  2.2-1 p i c t o r i a l l y  d i s p l a y s  t h e  najor 
assemblies of  t h e  FMPS. The equ ipmen t  was i d e n t i f i e d  t o  t h e  
l e v e l  of i n d e n t u r e  n e c e s s a r y  t o  es tab l ic .  t h e  r e l i a b i l i t y  

and m a i n t a i n a b i l i t y  c h a r a c t e r i s t i c s  s h i  table  f o r  o b t a i n i n g  
workload.  T h i s  was a d e q u a t e  f o r  t h e  o r g a n i z a t i o n  a n d  ES 
l e v e l  m a i n t e n a n c e  s t u d y  s i n c e  t h e  FMPS is r e p l a c e d  as a u n i t  
a t  t h e  o r g a n i z a t i o n  l e v e l  and t h e  DS l e v e l  mere ly  operates 
a direct exchange  program for t h e  FMPS. The f a u l t y  canplete 
FMPS is t h e n  s e n t  t o  the GS l e v e l  f o r  f a u l t  isolstiorr and  
repa i r  or  d i s p o s i t i o n  ( e .g . ,  r e t u r n  to  depot). 

However, to  per form t h e  LOR a n a l y s i s ,  t h e  equipment  had t o  
be  i d e n t i f i e d  to a lower l e v e l  of i n d e n t u r e .  The 
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n a n e n c l a t u r e  of t h e  work breakdown s t r u c t u r e  ( W B S )  of t h e  

FMPS d e s i g n  r e s u l t i n g  f r a n  t h i s  a n a l y s i s  is  listed i n  Tab le  
7.2-2 810- w i t h  t h e  n a n e n c l a t u r e  of i ts  r e p l a c e a b l e  u n i t s  

( R U s ) .  An FMPS WBS block diagram is dep ic t ed  i n  F i g u r e  7.2- 
2 w i t h  t h e  r e s p e c t i v e  WBS number shown above each block. 

These are t h e  r e p l a c e a b l e  assemblies ( i .e. , RUs 1 . Inc luded  
i n  F igu re  7.2-2 is t h e  sugges ted  l e v e l  of r e p a i r  based o n  
t h e  non-economic a n a l y s i s  t h a t  s e rved  a s  t h e  LOR r e f e r e n c e  
system. T h i s  r e f e r e n c e  system r e p r e s e n t s  a 

maintenance phi losophy t h a t  i s  cauparable to  t h e  d a y l i g h t  
TVMPS. As noted i n  t h e  F igu re  7.2-2 key, a n o t a t i o n  i n  t h e  

upper l e f t  hand c o r n e r  of an  assembly is t h e  remove and 
r e p l a c e  l e v e l  and i n  t h e  lower r i g h t  hand c o r n e r ,  t h e  r e p a i r  
l e v e l .  The nota t ior .  for t h e  four p o s s i b l e  l e v e l s  of repair 
actions are: 

0 = Organ iza t ion  
DS = Direct Support  
G S  = G e n e r a l  Suppor t  
D = Depot 

7.2.5 Non-econauic A n a l y s i s  

I t  will be noted t h a t  all t h e  R U ' s  are  considered r e p a i r a b l e  
a t  t h e  GS l e v e l  with t h e  excep t ion  of t h e  fol lowing u n i t s  
which a r e  recanmended a s  being depot r e p a i r a b l e :  

REPAIR LEVEL - WBS NOMENCLATURE - 
1.1 Laser T r a n s m i t t e r  =/D 
1.6 Window Assembly D 
2.1.1 F L I R  Receiver  D 
2.1.3 Laser hange Rece i v e r  GS/D 
2.1.5 Gyro  System =/D 



T a b l e  7.2-2 Work Breakdown S t r u c t u r e  N a n e n c l a t u r e  

ID CODE 

1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1. ti 

2.0 
2.1 
2.1.1 
2.1.2 
2.1.3 
2.1.4 
2.1.5 

3.0 
3.1 
3.5 
3.3 
3.4 

NO= NC IATU3E 

Opt ica l  T u r r e t  Assembly 
Laser Tr ansrai t te r 
Payload Processor Electronics 
T u r r e t  Assembly 
O u t e r  G i m b a l  D r i v e  Systan 
Windsc reen  Assembly O u t e r  G i m b a l  
Window Assembly 

I n n e r  G imba 1/Sup p r  t 
I n n e r  Gimbal 
FLIR Receiver 
I n n e r  G i m b a l  D r i v e  Systen 
Laser Range Receiver 
M i  sc el Saneou s Mot0 r/Dr i v e  E l e c t r o n i c s  
Gyro System ( S t a b i l i z a t i o n  E l e c t r o n  ics 1 

Pay load  S u p p o r t  Assembly 
Access Cover  
System Power Supply 
S l i p c i n g  Assembly 
Azimuth D r i v e  Sys tem 



E 
Q 
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m 
Y 
L 
0 
P 

cy 
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cy 

r- 

01 
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The laser  t r a n s m i t t e r ,  t h e  laser r a n g e r  and the gyrDscope 
sys t em are shown a s  hav ing  a p o s s i b i l i t y  of repair a t  t h e  GS 
l e v e l .  The p r i n c i p a l  r e s t r i c t i o n  a g a i n s t  GS l e v e l  repair  
w i l l  be the  a v a i i a b i l i t y  of a s u i t a b l e  t e s t i n g  c a p a b i l i t y .  
The Army's AN/USM-4 10 Electronic Q u a l i t y  Assu rance  T e s t  

E q u i p m n t  (EQUATE) w i l l  b e  r e q u i r e d  t o  allow s u f f i c i e n t  test 
c a p a b i l i t y .  However, t h e  m i s s i o n  p a y I ~ r a d  s y s t a n ,  b o t h  TV and 
PLIR, are n o t  canpatible with t h e  AN/USM-410 core ( R e f .  
9) . For example,  c o n s i d e r a b l e  e l e c t r o - o p t i c  (E-O) auqmen- 
t a t i o n  is  r e q u i r e d  b e c a u s e  t h e  p e s e n t  AN/USM-410 core 
sys tem has n o  p r o v i s i o n  for  mount ing ,  s t i m u l a t i n g  or 
measur ing  t h e  m t p u t  of E-0 s e n s o r  m i t s .  

Tne FLIR payload  arid t h e  canposite t y p e  of optics r e q u i r e d  
for a r3indow assembly  are n o t  canpatible w i t h  t h e  USM-410 

core tes t  c a p a b i l i t y  and  a c l e a n - r o a n  a b o s p h e r e  is 
recanmended f o r  t he i r  h a n d l i n g  a n a  repair. S i n c e  these 
o2tical  u n i t s  z o n t a i n  m u l t i p l e  l e n s e s  t h e y  must be hand led  
w i t h  care when removed f r a u  t h e  FM?S to  avo id  exceed ing  
specified "G" l i m i t a t i o n s ,  Also, these u n i t s  r e q u i r e  a n  
o p t i c a l  tes t  table w i t h  special  f i x t u r e E  for f u n c t i o n a l  
testirq.  The s c n s o r  e l e m e n t s  of t h e  FLIR, a s  w e l l  as t he  
o p t i c s ,  c a n  be e a s i l y  daqaged and c o n t a m i n a t e d  by a n  
i n a d e q u a t e  c l ean - roan  atmosphere. For t h e s e  r e a s o n s ,  repair  

~ a t  i n t e r m e d i a t e  l e v e l s  of n w i n t e c a n c e  (E or GS) seems 
h i g h l y  u n l i k e l y .  

DS-level repair  was e l i m i n a t e d  a s  a v i a b l e  a l t e r n a t i v e  for 
t h e  f o r e g o i n g  r e a s o n s  a s  w e l l  as for t h e  costs a s s o c i a t e d  
w i t h  t h e  r e q u i r e m e n t  for three t i m e s  t h e  a m m t  of test  
equipment w i t h o u t  a cmpensa t t . r l g  r e d u c t i o n  i n  s p a r e s .  T h i s  

c a n p l e t e d  t h e  non-econanics p o r t i o n  of t h e  a n a l y s i s .  

An economic a n a l y s i s  was t h e n  accompl i shed  d e s p i t e  t h e  
l i m i t e d  a v a i l a b i l i t y  ot cost  data.  The  ra t ionale  f o r  t h e  
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v a l i d i t y  of t h e  r e s u l t s  is  based upon the  fac t  t h a t  t h e  

economic a n a l y s i s  i n v o l v e s  canparabili t y  a n a l y s i s  of cos ts  
between t h e  selected LOR a l t e r n a t i v e s .  Therefore, a s  long 
a s  t h e  costs are  r e a s o n a b l e  i n  respect t o  each other  f o r  a 
g i v e n  a l t e r n a t i v e ,  u s e  of those same costs fo r  a second 
a l t e r n a t i v e  w i l ?  p r o v i d e  a va l id  c a n p a r i s o n .  

.7.2.6 Econanic  A n a l y s i s  

A DRC deve loped  l i f e  c y c l e  cost (LCC! model e n t i t l e d  t h e  

r e l i a b i l i t y ,  m a i n t a i ? a b i l i t y ,  and cost model (IF3CM) was u s e d  
t o  caupare LOR a l t e r n a t i v e s  (Ref. 1 0 ) .  The l?MCM is  a n  
i n t e r a L t i v e  a c c o u n t i n g  t y p e  model t h a t  accanmdates a l l  LCC 
p a r a m e t e r s  -while p r o v i d i n g  maximum v i s i b i l i t y  i n t o  t h e  

operational and s u p p x c  ( O & S )  costs. The WCM e q u a t i o n s  
used were tailored to those IXC e l e m e n t s  which are 
i n f l u e n c e d  by LGR c o n s i d e r a t i o n s .  Cost v a l u e s  n o t  spec i f ic  
t o  LOR c o n s i d e r a t i o n s  were i g n o r e d .  Therefore, there  was no 
i n t e n t  t o  o b t a i n  "bottun l i n e "  SCC v a l u e s ,  b u t  r a the r ,  t o  
o b t a i n  O&S cos ts  t h a t  c o u l d  be canpared t o  p r o v i d e  
a d d i t i o n a l  i n f o m a t i o n  for t h e  ' 3 R  a n a l y s e s .  

The f o l l o w i n g  e l e m e n t s  wer8 c m p u t e d  us ing  c o n s t a n t  1982 
dol lar  v a l u e s :  

co i>E LCC COST ELE~YENT - 
N.3n-r e c u r r  i ng c os t s : 

C P r X  Cost of I n i t i a l  Main tenance  P e r s o n n e l  T r a i n i n g  
CSPI Cost of S p a r e s  I n v e s t m e n t  
CDRI  C o s t  of I i i i t ial  Depot S u p p o r t  Equ ipnen t  
C S E I  Cost of Base L e v e l  S u p p o r t  Equipment I n v e s t m e n t  
CJGI Cost of I n i t i a l  Main tenance  Manuals 
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C I M I  Cost of I n i t i a l  I n v e n t o r y  Management 

R e c u r r i n g  Costs: 

COM 

C SM 

CPT 

CSP 

CDR 

CSE 

C J G  

CIM 

cost of 
cost of 
cost of 
cost of 

cost of  
cost of 
cost of 
cost of 

On-Equi pment Ma i n t e n a n c e  (crew/ x g a n i z a t  i o n )  
I n t e r m e d i a t e  Shop Mcintenanc? (DS/GS) 
Main tenance  P e r s o n n e l  T r a i n i n g  
Rep lac  emen t Spare s 
Depot Main tenance  
Ma i n  t a  i n  i nS S u p p o r t  Eq u i  pmen t 
S u p p o r t i n g  Main tenance  Manuals 
I nven to  r y  Man ag emen t 

The L3R a l t e r n a t i v e s  c h o s e n  t o  make t h e  e c o n a n i c  a n a l y s e s  
were : 

(1)  The r e f e r e n c e  sys tem a s  described i n  t h e  p r e v i o u s  
s e c t i o n .  T h i s  is p r I n c i p a l 1 . y  GS lairel repair of 
R U ' s  e x c e p t  f c r  t h e  FLIR, lasers,  g y r o s ,  and 
opt . ics  which a r e  repaired a t  t h e  depct. 

( 2 )  D e s :  l e v e l  m a i n t e n a n c e  f o r  t h e  three major 
assemblizs, w i t h  o n l y  u n i t  tes t  and  r emava l  o f  
t h e s e  a s s e m b l i e s  f r m  t h e  FMPS a t  GS l e v e l .  

( 3 )  GS l e v e l  t e s t  and repair permissable f o r  a l l  
a s s e m b l i e s .  I t  s h m l d  be  n o t e d  t h a t  t h i s  may n o t  
be a v i a b l e  a l t e r n a t i v e ,  as p r e v i o u s l y  d i s c u s s e d ,  
b u t  p r o v i d e s  a lower l i m i t  of cost  associated w i t h  
p i p e l i n e  sparing. The cost  o€ t e s t  equipment  
p rocuremen t  w i l l . ,  however ,  i n c r e a s e .  

The r e s u l t s  of t h e  K C  model r u n s  f o r  t h e  t h r e e  a l t e r n a t i v e s  
a r e  shown .i.n Table 7.2-3. The p rocuremen t  cost  i s  p r o v i d e d  
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Table 7.2-3 LCC Comparison of LOR Alternatives 

Cost Element 

LOR Alternative ( $000 1 
#1 112 #3 

GS/Depot Mix Depot GS ~. 

Non-recurring (Initial) Costs: 

Maintenance Personnel Training 0 0 0 
Spares Investment 5,896 13,885 3,215 
Depot Support Equipment 440 880 440 
Site Level Support Equipment 1,820 105 2,100 
Maintenance Manuals 263 30 263 
Inventory Management 42 3 42 

Total Non-recurring Costs (NRC) 8,461 
NRC % of LCC (including procure- 

nent 1 7.8% 

i4 , 903 6,060 

10.1% 10.1% 

0 Recurring (o&S) Costs: 

On-Equipmen t Maintenance 11,070 11 , 070 11 , 070 

GS Level Shop Maintenance 1,142 627 1 , a80 
Maintenance Personnel Training 293 274 320 
Replacement Spies 4,538 4,538 4 , 538 
Depot Maintenance 47,299 81,059 39 

Support Maintenance Manuals 99 11 99 
Maintain Support Equipment 560 28 560 

Inverrtory Management 207 44 207 

Total Recurring Cost (RC) 65,208 97,651 18,713 
RC % of LCC (including procuxe- 

ment ) 60% 66.2% 31.3% 

Total RC and NRC 73,669 112,560 24,773 

Procurement 34,944 34,944 34,944 

Total Computed LCC 108,613 147,504 59,717 
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i n  T a b l e  7.2-3 t o  s e r v e  a s  a c a n p a r a t i v e  v a l u e  t o  t h e  LOR 

i n v o l v e d  cost e l e m e n t s .  The e s t i m a t e d  p rocuremen t  costs crl’ 
$34,944,000 i s  based  on  a sys t em cost of S i 2 4 , e O O  w i t h  a 

to ta l  f o r c e  of 280 FMPE units. I n t e g r a t i o n ,  i n s t a l l a t i o n  
and d e l i v e r y  zests are n o t  c o n s i C e r e d .  

The GS/Depot repair a l t e r n a t i v e  mix, a l t h o u g h  n o t  t h e  l ea s t  
c o s t l y ,  is t h e  rocanmended a l t e r n a t i v e  s i n c e  i t  i s  a l so  t h e  
most f e a s i b l e  w i t h  respect to  non-economic paranreters. The 
Depot r e p a i r  a l t e r n a t i v e  i s  t h e  most c o s t l y  due t o  cost of 
s p a r i n g  major assemblies. The GS repair a l t e r n a t i v e  

a l t h o u g h  t h e  p r o b a b l e  l e a s t  cost ( t h e  cas t  of  mod i fy ing  t h e  
S E  may be s u b s t a n t i a l l y  h i g h e r  t h a n  e s t i m a t e d )  is  o f f s e t  by 
t h e  non-econm i c  c o n s  i d e  r a t  i o n s .  The f a c i l i t i e s  cost  
a s s o c i a t e d  wi th  p r o v i d i n g  a c l e a n  roan c a p a b i l i t y  would,  
a l so ,  have to b e  e s t i m a t e d .  The cost d i f f e r e n t i a l  t o  allow 
t h e s e  c o n s i d e r a t i o n s  is t h e o r e t i c a l l y  $50,000,000 f o r  t h i s  
l i m i t e d  t r a d s q f  f s t u d y .  
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S K T I O N  8 - COMPARATIVE ANALYSIS AND RESULTS 

T h i s  s e c t i o n  c o n t a i n s  a d i s c u s s i o n  of t h e  r e s u l t s  o f  t h i s  
p a r t i c u l a r  s t u d y  and  how t h e y  zanpare w i t h  f i n d i n g s  of t h e  
i n i t i a l  RPV s t u d y .  Based upon t h e  r e s u l t s  of t h i s  s t u d y  
r e c a n m e n d a t i o n s  for  f u r t h e r  actions are  c o n t a i n e d  a t  t h e  e n d  
of t h i s  s e c t i o n .  

8.1 MAJOR DIFFERENCES BETWEEN THE 1 2  HOUR SCENARIO AND THE 
2 4  HOUR SCENARIO 

The i n i t i a l  M F T  a n a l y s i s  of t h e  A m y  RPV i n v o l v e d  
e x a m i n a t i o n  of t h e  human resources s u p p o r t a b i l i t y  
r e q u i r e m e n t s  fo r  t h e  RPV s e c t i o n  o p e r a t i n g  i n  a 12 h o u r  
d a y l i g h t  s c e n a r i o .  Thus ,  t a c t i ca l  f l i g h t  o p e r a t i o n s  were 
c o n f i n e d  to  t h a t  1 2  h o u r  period. A d d i t i o n a l l y ,  o n l y  a 
single AV payload p a c k a g e  (the TVMPS) was c o n s i q e r e d .  

T h i s  s t u d y  i n v o l v e d  e x p a n d i n g  t h e  s c e n a r i o  t o  i n c l u d e  a r o u n d  
t h e  clock o p e r a t i o n s ,  2 4  hours-a-day.  A d d i t i o n a i l y ,  a n  
a l t e r n a t i v e  o r  s e c o n d  m i s s i o n - p a y l o a d  s y s t e m  was added fo r  
the  AV. T h i s  was t h e  F L I R  s u b s y s t e m .  Therefore, n o t  o n l y  
d i d  t h e  o p e r a t i o n s  e n v e l o p e  have  t o  be expanded  t o  c o n s i d e r  
impacts upon manpower r e q u i r e m n t s  of t h i s  l o n g e r  f l y i n g  d a y  
b u t  t h e  operator and m a i n t a i n e r  t a s k s  associated w i t h  t h e  
a d d i t i o n a l  FLIR  e q u i p m e n t  a l so  had t o  be added .  

F i n a l l y ,  d u r i n g  t h e  period fran c a n p l e t i o n  of t h e  first 
a n a l y s i s  u n t i l  b e g i n n i n g  t h e  s e c o n d  a n a l y s i s ,  a d d i t i o n a l  
i n f o r m a t i o n  and d o c u m e n t a t i o n  r e g a r d i n g  t h e  RPV s y s t e m  was 
r e c e i v e d  frcxn t h e  Program O f f i c e .  T h i s  i n f o r m a t i o n  i n c l u d e d :  



0 The F i n a l  Q u a l i t a t i v e  and Q u a n t i t a t i v e  P e r s o n n e l  
Requi rements  I n f o r m a t i o n  ( F Q Q P R I ) .  T h i s  
i n f o r m a t i o n  added and d e l e t e d  c e r t a i n  MOSS fran 

the RPV s e c t i o n  a s  well a s  t h e  direct  s u p p o r t  
m a i n t e n a n c e  e l e m e n t s  used  f o r  the  f i r s t  R P V  s t u d y .  

0 Basis of I s s u e  P lan  Feeder Data ( B O I P F D ) .  T h i s  

i n f o r m a t i o n  p r o v i d e d  cost d a t a  o n  major RPV 
s u b s y s t e m s  and  was u s e d  e x t e n s i v e l y  d u r i n g  t h e  
tradeof f a n a l y s i s  conduc ted  d u r i n g  t h i s  s t u d y .  

0 Logistics S u p p o r t  A n a l y s i s  Record ( I S A R )  summar ies  
f rm Lockheed Missile and Space Canpany. These  
summarias were s i g n i f i c a n t l y  mre c o m p l e t e  t h a n  
t h e  L S A R ' s  used  d u r i n g  t h e  i n i t i a l  s t u d y .  While 

o n l y  30% of t h e  c o n t r a c t o r ' s  I S A  was completed by 

workload for  t h e  f irst  s t u d y ,  a p p r o x i m a t e l y  708 of 
t h e  LSA was c a n p l e t e d  for t h i s  s t u d y .  However, 
Lockheed I s E A R  summaries r e f l e c t e d  o n l y  d a y t i m e  
o-perat ion and d i d  n o t  i n c l u d e  any  FLIR/n igh t t ime  
ope r a to r and ma i n t a  i ne  r t a s k s  

o S c e n a r i o  da ta  n e c e s s a r y  to c o m p l e t e l y  d e f i n e  
t h e  RPV s e c t i o n s  o p e r a t i o n  d u r i n g  a 2 4  hour  
period. I n  p l a c e s  where t h i s  data was n o t  
canplete, DRC a n a l y s t s  c o o r c L n a t e d  w i t h  LPV 
Program O f f i c e  p e r s o n n e l  t o  d e f i n e  parameters 
n e c e s s a r y  t o  c a n p l e t e  t h i s  s t u d y .  

0 Codrse material and programs of i n s t r u c t i o n  
p r e v i o u s l y  r e q u e s t e d  b u t  n o t  a v a i l a b l e  f c r  u s e  
d u r i n g  t h e  i n i t i a l  s t u d y .  Receipt of  t h i s  
mater ia l  a l lowed  a n  u p d a t e  of p roposed  t r a i n i n g  
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r e q u i r a n e n t s  and more a c c u r a t e l y  reflected 
t r a i n i n g  i n f o r m a t i o 3  u s e d  i n  t h e  r e f e r e n c e  sys t em.  

Based upon those major da t a  sources l i s t e d  . - 3 8 ,  alorq w i t h  
other  s t u d y  i n f o r m a t i o n ,  t h e  RPV C o n s o l i d a t e d  Data Base 
(CD6) was upda ted  and c o n f i g u r e d  for- t h e  2 4  hour  s c e n a r i o  
a l t e r n a t i v e  pay load  a n a l y s i s .  I t  s h o u l d  be n o t e d  t h a t  

expanding  t h e  i n i t i a l  7 n a l y s F s  fran a 1 2  h o u r  s c e n a r i o  t o  a 
2 4  h-ur s c e n a r i o  does n o t  i n v o l v e  s i n p l y  m u l t i p l y i n g  r e s u l t s  
of t h e  f i r s t  s t u d y  by a f ac to r  of two. While t h i s  may sew. 

obvious, more i m p o r t a n t l y  is  t h e  f h c t  t h a t  some major 
c h a n g e s  i n  t h e  grade and MOS structure of t h e  RPV s e c t i o n  
o c c u r r e d ,  as w e l l  a s  t h e  equipment  change  r e s u l t i n g  from 
adding  t h e  PLIR.  A d d i t o n a l l y ,  t h e  26B MOS Weapons S u p p o r t  
Radar Rersairer was added a t  t h e  d i r e c t  s u p p o r t  ma in tenance  
l e v e l .  Thus, these factors were all c o n s i d e r e d  as par t  of 
t h i s  follow on s t u d y .  

8 . 2  COMPARATIVE MANPOWER PERSONNEL AND T R E U N I N G  

Ccsrtparisons of r e s u l t s  be tween t h e  t w o  s t u d i e s  w i l l  
c o n c e n t r a t e  on t h e  areas of manpoker ,  p e r s o n n e l  and t r a i n i n g  
r e q u i r e m e n t s ,  While each s t u d y  c o n t a i n e d  impact and tradcof f 
a n a l y s e s ,  these a s s e s s m e n t s  were  p e c u l i a r  t o  t h e  spec j f i c  
s t u d y  and as  s u c h ,  offer no r e a l  b a s i s  for  compar i son .  

8.2.1 Manpower R e q u i r e n e n t s  

Shown i n  Tables 8.2-1 through 8,2-4 a r e  t h e  manpower 
r e q u i r e m e n t s  of t h e  b a s e l i n e  and r e f e r e n c e  s y s t e m  f o r  t h e  
RPV s e c t i o n  mder t h e  12  h o u r  s c e n a r i o .  These r e s u l t s  a r e  
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MOS 

211 B 

13T30 
12T20 
I 31’1 0 
131’10 
13T10 
13T20 
13T10 
63B10 

TOTAL 

TABLE 8.2-1 (12 Hour Scenaric) 
MANPOWEX REQUIXEMENTS ,BASELINE SYSTEM 

O & O  CONCEPT* 

AS I 

P9 
P9 

P9V 
PAYGRADE SECTION 

wo 
E6 
E5 
E4 
E3 
E2 
E5 
E4 
E4 

1 
1 
2 

2 

3 

2 

1 
1 
1 .- 

14 

F ! V  
PLATOON 

4 
4 
8 
8 

12 
8 
4 
4 
4 

56 

ARMY 
TOTAL 

5G 
56 

1;2 
112 
16 8 

112 
56 
56 
56  ’ 

784 

* RPV Platoon Headquarters Requirements are n o t  incir*3ed :n thjs table. 
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MOS - 
2 1 1 8  
1 3 T 3 0  

13T20 
13TlO 
13T10 
13T10 
13T20 
13T11) 
6 3b 

TOTAL 

TABSE 8.2-2 ( 1 2  Hour Scenario) 
PMPOWER REQUIREMENTS, BASELINE SYSTEM 

SUSTAINED CONCEPT * 

AS I FAYGRADE: - 

P9 
P9 

wo 
E6 
E5 
E4 
E3 
E2 
E5 
E4 
E4 

RPV R 3 ?  
SECT I ON PLATOON -- - 

4 
4 
8 
8 

12 
4 
4 
4 
4 -- 

13 52 

ARMY 
TOTAL 

56 
56 

1 1 2  
112 
168 
56 
56 
56 
- 6  

7 2 8 *  

* R?V Platoon Headquarters Requirements are not included in this table. 
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TABLE 8 . 2 - 3  ( 1 2  Hour Scenario) 

KAHPOW€R REQfJIREPZNTS, REFERZNCE SYSTEM 

O&O COYCEPT* 

RPV RPV ARMY 
MOS - A S 1  PAYGRADE SECTION PLATOON - TOTAL 

211 B 

13T 30  
1 3 T 2 0  
1 3 T l C  
l 3 T l O  
1 3 T 1 0  
1 3 T 1 0  
13T.10 
31V10 
6 3 B 1 0  

P9 
P9 

wo 
E6 
E5 

E4 
E 3  
E 2  
E5  
E 4  
E 4  

E4 

-I 
A. 

1 

4 
4 
8 

8 
1 2  

8 

4 

. 4  

4 

4 

56 

56 

112 

112  
1 6 8  
1 1 2  

56  

5 6  
5 6 .  

56 

TOTAL 1 5  6 3  6 4 0  

* RP, P l a t o o n  Headquarters Requirements are not included in this table .  
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T A ~ ~ L Z  6.2-4 ( “ ‘ 2  Sour Scenario) 

MOS - 

211B 
13T30 
i 3 T 2 0  

1 3 T i 0  

13T10 

13T10 
13T20 

13TIO 

31V10 

63B10 

TOTAL 

* RPV 

MANP(?WER REQUIREMEi j, REFERENCE SYSTEM 

SUSTAINED CONCEPT * 

AS 1 .- 

P 9  
P9 

PAYGRADE --- 

wo 
E6 
E 5  

E 4  

E3 
E2 
E 5  

E4 
E4 

E4 

W V  RPV 
-- SECTION PLATOON 

1 
1 
2 
2 

3 .  
1 
1 
1 
1 
1 

14 

4 
4 
8 
8 

12 
4 

4 

4 
a 
4 

56 

A N N  
TOTAL 

56 
56 

112 
112 
168 
56 
56 
56 
56 
56 

7 8 4  

Platoon Headquarters Requirements are not  included in this table.  
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d r i v e n  e x c l u s i v e l y  by operator and  m a i n t a i n e r  work load  
r e q u i r e m e n t s .  T h e r e f o r e ,  e q u i p r e n t s  f o r  e a c h  c o n f i g u r a t i o n  
e x p r e s s l y  d e f i n e d  t h e  operator and  m a i n t a i n e r  t a s k s ,  and  

t h u s  t h e  workload each s e c t i o n  p o s i t i o n  had t o  a c c a n p l i s h .  

The manpower r e q u i r a a e n t s  for  t h e  24 h o u r  s c e n a r i o  are  snown 
i n  Table 8.2-5. T h e s e  r e q u i r e m e n t s ,  u n l i k e  t h o s e  o f  t h e  1 2  

hour  S c e n a r i c ,  a r e  d r i v e n  by c o n t i n g e n c y  manning 
c o n s i d e r a t i o n s .  C o n t i n g e n c y  manning dictates t h a t  a l l  
positions of t n e  RPV s e c t i o n  be manned o n  a n  a round- the -  
c l o c k  basis. There  fore , st r ic t  work load  c o n s i d e r a t i o n s  n o  
l o n g e r  a r e  t h e  ma in  factor i n  d e t e r m i n i n g  s e c t i o n  p o s i t i o n s .  

F i n a l l y ,  t h e  s e c t i o n  work load  d i s t r i b u t i o n  is shown f o r  t h e  
t w o  s c e n a r i o s  in F i S u r e  8.2-1 t h r o u g h  8.2-4. F i g u r e s  8.2-1 

a n d  8.2-2 apply  t o  t h e  1 2  hour  S c e n a r  - w h i l e  F igu res  8.2-3 
and  8.2-4 apply t o  t h e  2 4  h o u r  S c e n a  1. I t  c a n  be s e e n  
t h a t  t h e r e  are t w o  main d i f f e r e n c e  i n  t h e s e  s t u d i e s .  
O p e r a t i o n a l  Manning (OH) f o r  t h e  1 2  h o  r s c e n a r i o  consumed 

a b o u t  65% o f  t h e  s e c t i o n s  t o t a l  workload .  OM w o r k l o a d  for 
t h e  24 h o u r  s c e n a r i o  totaled a p p c o x i m a t e l y  78%. T h i s  l a r g e  
i n c r e a s e  i s  d i r e c t l y  re la ted to  t h e  i n c r e a s e  i n  f l i g h t  
o p e r a t i o n s  a n d  its associated s u p p o r t i n g  a c t i v i t i e s .  
A d d i t i o n a l l y ,  P r e v e n t i v e  M a i n t e n a n c e  (PM)  and  C o r r e c t i v e  
M a i n t e n a n c e  (CM) work load  decreases f r a a  1 7 %  and  4%, 
r e s p e c t i v e l y ,  f o r  t h e  1 2  hour  s c e n a r i o  t o  1 4 %  a n d  2%,  
r e s p e c t i v e l y ,  f o r  t h e  2 4  h o u r  s c e n a r i o .  T h i s  decrease is 
a t t r i b u t a b l e  to  t h e  f a c t  t h a t  t h e  63s Wheeled V e h i c l e  
Mechanic  h a s  b e e n  moved from t h e  s e c t i o n  l e v e l  to  t h e  
o r g a n i z a t i o n a l  s u p p o r t i n g  u n i t .  Thus ,  t h e  work load  
a s s o c i a t e d  w i t h  t h i s  p o s i t i o n  also s h i f t s  t o  t n e  
o r g a n i z a t i o n a l  s u p p o r t  m i  t . 

i35 



4 V I  3 

444 

3 d 4  

d 4 4  

3 4 d  

444 

d r l 4  

334 

4 4 4  

-34 

4 - 0  

440 

4 3 3  

- 

400 

L 

cy 
440 

cy 
4 4 0  

433 

443 

3 4 4 - 4  

4444 

3434 

4434 

3404 

4 4 4 d  

4 d 4 3  

ul a 
0 

330 0 0  
!4 
4 - 

0 0 0 0  

0 0 0 0  

Q rT) mcy 
w w w o  

0 0 0 0  

o c o o  

4 d 4 4  

0 0 0 0  

0 0 0 0  

0 0 0 0  

m 
c 
N 

m 
4 
N 

I- 
N 

CD 
3 

- 
I- 
4 

CD 
4 - 

4 c 

E 
-I 

i37 



a 
W 
3 
E 
-4 
U 
C 
0 
5 

L 
4 

s 
0 
E 
Q, 

U 
0 

$ 
n 
m 
U 
C 
aJ z 
Y 
4 .  

0 Q, i 
c54 

A h 
N 
c- 

V-l - 

U 
E 
111 
x aJ 
3, 
a 
m 
W u 
-4 
(D 

0 
U 



Figure 8.2-1 RPV Section Workload Distribution 
(12 Hour Scenario) 

BASELINE - 060 SCENARIO 

(3079.6 MH/M) 

CM 
2.20% 
(103.88 MH/M) 

BASELINE - SUSTAINED 
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Figure 8.2-2 RPV Section Workload Distribution 
(12 Hour Scenario) 

REFERENCE - O&O SCENARIO 

(3079.6 MH/M) 

\ /yii---) (797.83  ME1 ) 

CM 
4.43% 
(214.69 MH/M) 

REFERENCE - SUSTAINED SCENARIO 

(2497 .5  MH/M) 

CM 
3.51% 
(145.18  MH/M) 



Figure 8 .2 -3  RE’V Sect.ion Workload Distribution 
( 2 4  Hour Scenario) 

BASELINE - O&O SCENARIO 

/ 7 8 . 5 %  \ 
i ( 4 4 6 7 . 2  MH/M) \ 

\ 
\M4% ( 8 0 . 9 2  MN/M) 

BASELINE - SUSTAINED 

OM 
7 8 . 2 %  

( 4 2 3 0 . 9 7  YH/M) 

i 
\ 

INDL 
5.9% 
( 3 3 6 . 1 5  MH/M) 

INDL 
6 . 2 %  
(336 . 1 5  MH/M) 

( 7 2 . 4 6  MH/M) 
, 1 4 j  



Fiqure 8 . 2 - A  

(24 Hour Scenario) 
RPV Section Workload Distribution 

REFERENCE - O&O SCENARIO 

(4467.2 MH/M) 

INDL 
5.8% 
(336.15 MH/M) 

(143.43 MH/M) 

REE'EALNCE - SUSTAINED 

'57.4% 
(4230.57 MH/M) 

\ 

INDL 
'6.2% 
( 3 3 6  .15 

\Y3% 
(127.32 MH/M) 
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8.2.2 P e r s o n n e l  R e q u i r e m e n t s  

A c a n p a r i s o n  o f  t h e  p e r s o n n e l  r e q u i r e m e n t s  of t h e  RPV s y s t e m  
i n c l u d i n g  t h e  p l a t o o n  h e a d q u a r t e r s  p e r s o n n e l ,  i s  shown :n 
Tables  8.2-6 and  8.2-7 for  t h e  12 h o u r  and  24 h o u r  
s c e n a r i o s ,  r e s p e c t i v e l y .  As c a n  be s e e n ,  a la rga  i n c r e a s e  
(145%) i n  p e r s o n n e l  r e q u i r e m e n t s  for t h e  24 h o u r  s c e n a r i o  
o c c u r s .  T h i s  is p r i m a r i l y  due  t o  two main factors .  F i r s t ,  
t h e  c o n t i r g e n c y  manning r e q u i r e m e n t  of t h e  24 h m r  s c e n a r i o  
d i c t a t e s  t h a t  a greater number of p o s i t i o n s  w t l l  be found  a t  
t h e  s e c t i o n  l e v e l .  However, a n o t h e r  s i g n i f i c a n t  r e a s o n  a s  
t o  why p e r s o n n e l  r e q u i r e m e n t s  i n c r e a s e  so d r a m t i c a l l y  l i e s  
i n  t h e  fact  t h a t  a n  E ' I ,  13T40, was added t o  each RPV s e c t i o n  
by t h e  FQQPRI. Thus  many p e r s o n n e l  a r e  r e q u i r e d  i n  t h e  
p i p e l i n e  to "3row" t h i s  E7. However, t h e  a d d i t i o n  of t h e  E7 

is  v e r y  b e n e f i c i a l  s i n c e  i t  g r e a t l y  r e d u c e s  much of t h e  

s k i l l  overload c o n s i d e r a t i o n s  which were p r e s e n t  d u r i n g  t h e  

first s t u d y .  ( S k i l l  overload i n v o l v e s  lower s k i l l  l eve l  
p e r s o n n e l  being r e q u i r e d  to  perform h i g h e r  l e v e l  s k i l l s . )  

n r i o  o n  t r a i n i n g  w i l l  r e  

8.2.3 T r a i n i n g  R e q u i r e n e n t s  

The  impac t  of t h e  2 4  h o u r  sc u l  t 
i n  t h e  a d d i t i c n  of o n l y  three h o u r s  of t r a i n i n g  to  t h e  e n t r y  
level  opsrator c o u r s e  (XXX-13T10) and  n o  a d d i t i o n  of 
t r a i n i n g  to t h e  o r g a n i z a t i o n  a n d  direct  s u p p o r t  e c h e l o n  
m a i n t e n a n c e  ccurses. T h i s  i s  t h e  r e s u l t  of a d d i n g  o n l y  t h e  
FLIR e q u i p m e n t  i t s e l f  t o  t h e  p r e v i o u s  RPV system c o n f  i g u r a -  
t i o n .  Therefore, t h e  e f f ec t  of c h a n g i n g  f rm a 12 h o u r  to  a 
2 4  hour s c e n a r i o  is min ima l  w i t h  respect to  t r a i n i n g .  
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Table 8.2-6 Personnel Requirements by MOS (12 Hour Scenario) 
(Includes Platoon Headquarters Requirements) 

MOS 

13T 
13T* 
13T P9 
2 6L 
26T 
3 1E 
315 
31s 
3 1V 
34Y 
3 5E 
35H 
3 6H 
41B 
41C 
43M 
44B 
4 5B 
45G 
52C 
52D 
63B 
63G 
63J 
6 3W 

- 
Reference 

Sustained O&O - 
1,043 1.177 
98 9 991 
350 360 
59 59 
31 31 
44 44 
34 34 
51 51 

176 176 
97 97 
90 90 
82 a2 
42 42 
42 42 
44 44 
27 27 
09 69 
27 27 
47 47 
12, 125 
46 46 

13 9 i3 9 
111 111 
31 31 

115 115 

Baseline -- 
Sustained O&O 

1,083 1,177 
98 9 991 
360 36C 
59 59 

44 
34 
51 

44 
34 
57. 

97 
90 
82 
42 
42 
44 
27 
69 
27 

97 
90 
E2 
42 
42 
44 
27 
69 
27 

125 12 5 
46 46 
13 9 13 9 
49 49 
31 31 

115 115 

* Does not include Platoon Headquarters 13T requirements. 



Table 9.2-7. Personnel Requirements by MCS ( 2 4  Hour Sceisr io) 
(Includes ?latoon Headquarters Requirexents) 

-- Easel ine R G f  er ence 
Sustainoj 3 / 2  Shift 

1478 2522 

xos - 3/2 Shift 

2522 

FQQPRI RPV Section 

L826 

Sue ta  i n e d  - 
1478 13T 

13Tk 1391 2435 L391 2435 1739 

360 360 360 360 4 0 ,  13TP9 

2 6 8  

26L 

39 3 9  39 39 

59 59 5 9  59 

26T 

3 :E 

31 

44 

31 

44 44 44 

34 315 

3 1s 

34 

51 

97 

34 

51 

97 

34 

51 

97 

51 

97 34Y 

3 f E  

35H 

90 

82 

90 

82 

30 

82 

90 

8 2  

36H 43 43 43 

42 

43 

4 1R 4 2  4 2  42 

4 1C 4 4  44 44 44 

4 3M 27 27 27 27 

44B 

45B 

45G 

5 2C 

5 2D 

6 3G 

63J 

63W 

69 69 69 69 

27 27 . 27 27 

47 47 

125 125 

293 

125 125 

247 293 

111 111 

247 182 

111 

31 

111 

31 31 31 

147 147 115 115 

*Does not include Platoon Headquarrers 13T requirements. 
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Changes r e s u l t i n g  fran t h e  FWQFRI u p d a t i n g ,  however ,  a r e  
q u i t e  s i g n i f  icar.t. Tne RPV Warran t  Uf f icer  (211B)  w i l l  
r e q u i r e  :ne a d d i t i o n  of 475.5 h o u r s  of m a i n t e n a n c e  ' r a i n i n g  
i n  t h e  r e f e r e n c e  system a n d  332.9 a d d i t i o n a l  h c x s  i n  t h e  

b a s e l i n e  syst .zm. T h i s  w i l l  zccmmdate h i s  n c c  - r e q u i r e d  
m a i n t e n a n c e  i n s t r u c t  for. . Use o f  b u i l t - i n - t e s t  (BIT) 
e q u i p m e n t  p r o v i d e s  t h e  l a r g e r  d i f f e r e n c e  i r r  t r a i n i n g  c o u r s e  
l e n g t h .  

The FQQPRI also r e q u i r e s  t h e  a d d i t i o n  of one ne.& direct  
suppor t  MOS, Weapons Sapport Radar Repaire: ( 2 6 6 ) .  T r a i n i n g  
of m a i n t e n a n c e  t a s ' "  t o  s u p p o r t  new FLIR e q u i R e n t  w i l l  

require a n  a d d i t i o n a l  1.5 mandays of t r a i n i n g  for  this MCS. 

8.3 RESULTS 

The t h r u s t  of t h i s  s t u d y  c o n c e n t r a t e d  o n  the h*man r e s o u r c e  
r e q u i r e m e n t s  of t h e  RPV s e c t i o n .  I m p o r t a n t  c o n s i d e r a t i o n s  
i n v o l v e d  an operational s c e n a r i o  which c o v e r e d  c n  e n t i r e  2 r  

hour  p r i o d ,  a s  w e l l  a s  t h e  a d d i t i o n a l  e q u i p m e n t  n e c e s s a r y  
t o  s u p p o r t  a r w n d - t h e - c l o c k  o p e r a t i o n s .  T h i s  addi t i o n a ;  
e q u i p m e n t  c o n s i s t e d  of t h e  FMPS. 

T a b l e  8.,3-1 p r e s e n t s  t h e  results of t h e  s t u d y  w i t h  r e s p c t  
to  t h e  r e f e r e n c e  a n d  b a s e l i n e  systems a n a l y z e d  f-r t h e  
RPV. Sane of t h e  more s p e c i f i c  r e s u l t s  are  c o n t a i n e d  i n  + h e  
f o l l o w i n g  p a r a g r a p h s ,  and  were d i s c u s s e d  i n  g r e a t e r  d e t a i l  
i n  t h e  appropriate s e c t i o n  of t h i s  report. 

0 The e q u i p m e n t  which d e f i n e s  t h e  b a s s l i n e  RPV 
s e c t i o n  is a d e q u a t e  t o  p e r f o m  t h o s e  t a rge t  



Table 8.3-1. RPV System Summary 

Level 

Crew 

MANPOWER 

Tempo 

Workioad Driven 
a O h 0  . Sustained 

- 
Direct 
Support 

Requirements 
Section P1 a toon Army 

- 

Contingency Manning 
3 SClift 27 io8 1512 . 2 Outside/ 21 44 6 16 

3/2 Shift 20 40 560 
3 Inside 

FQQPRI - 18 72 1008 

Base1 ine - 20 280 
Ref e r ence - 23 322 

18 
17 

7? 10r18 
68 952 

PERSONNEL -- 
Re fer ence Sys tern Baseline System 

Sustained 3/2 Shift Sustained 3/2 Shift 

Number of MOS 23 23 21 21 

Personnel 3,325 4,361 3,216 4,305 
Requirement* 

Annual Recruit 1,243 1,590 1,200 1,546 
2a te 

- TRAINING 
Annual Training 86,550 106,923 
Man-Days 

Annual Instructor 95.9 112.0 
Requirements 

75,507 93 I 870 

83.1 98.4 

"Includes Platoon Headquarters Personnel 
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a c q u i s i t i o n  m i s s i o n s  a s s i g n e d  to  t h e  R?V s e c t i o n  
o p e r a t i n g  i n  a 2 4  hour-a-day c o n f i g u r a t i o n .  

System h a l y s - 2  

0 FQQPRI changes of moving c o r r e c t i v e  m a i n t e n a n c e  
(CM)  r e q u i r e m e n t s  t o a n  o r S a n i z a t i o n a 1  s u p p o r t  u n i t  
t r a n s f e r  s i g n i f i c a n t  m a i n t e n a n c e  workload to t h a t  

s u p p o r t i n g  u n i t .  

Macpower 

o O p t i m a l  manning f o r  t h e  2 4  hour-a-day s c e n a r i o  is 
three s h i f t s  i n  t h e  GCS and two s h i f t s  o u t s i d e  t h e  

GCS w i t h  o u t s i d e  workload shared be tween GCS and 
o u t s i d e  p e r s o n n e l  (3/2 s h i f t s ) .  T h i s  c o n t i n g e n c y  
manning a l t e r n a t i v e  r e q u i r e s  2 0  p o s i t i o n s .  

0 Manpower r e q u i r e m e n t s  of t h e  RPV system o p e r a t i n g  
a round t h e  clock are d r i v e n  more by c o n t i n g e n c y  
mann i ng r e q u i r e m e n t  s t h a n  by workload 
c o m  id e r a  t i o n s .  

Per  sonn e 1 

o The 13T10 EOS a v a i l a b i l i t y  for t h e  RPV system 

projects a 31% p e r s o n n e l  s h o r t f a l l  a t  IOC (based 
o n  FY 1984 estimates). 

Tr  a i n  i n p  

o The r e q u i r e m e n t  e x i s t s  f o r  bo th  a system s p e c i f i c  
o r g a n i z a t i o n a l  ma in tenance  MOS ( r a t h e r  t h a n  A S 1  

P9) and a direct  support m a i n t e n a n c e  MDS. T h i s  is 
based on  t h e  amount of t r a i n i n g  r e q u i r e d  by t h e  P9 



ar.d t h e  c r i t i c a l i t y  of b u i l t - i n - t e s t  (BIT)  to 
pe r fo rm to  d e s i g n  s p e c i f i c a t i o n s .  

0 The FQQPRI a d d i t i o n  of t h e  13T.10 a t  t h e  s e c t i o n  
l e v e l  g r e a t l y  r e d u c e s  t h e  RPV s k i l l  o v e r l o a d  h i c h  
p r e v i o u s l y  e x i s t e d  . 

Impact 

0 RPV manpower r e q u i r e m e n t s  a t  IOC i n c l u d e  MOS's  

a l r e a d y  projected u s i n g  F i s c a l  1984 estimates t o  
be i n  shor t  s u p p l y .  Among t h e  most c r i t i c a l  of 
t h e s e  are: 

MO S Sho r t f a1 1 - 
13T 
2 68 

6 35 
2 6L 
6 3W 

3 1% 
2 4% 

2 4 %  

19 % 

19 % 

Tradeof  f s - 
- The t r a d e o f f  s e l e c t e d  was a n  e x a m i n a t i o n  of t h e  m a i n t e n a n c e  

t a s k s  a s s o c i a t e d  w i t h  a t h e  F L I R  m i s s i o n  pay load  s u b s y s t e m  
(FMPS) a t  t h e  d i rec t  s u p p o r t  (E), g e n e r a l  s u p p o r t  (GS), and 
d e p t  m a i n t e n a n c e  l e v e l s .  The t r a d e o f f s ,  t h u s ,  became a 
l e v e l  of repair  ( L O R )  a n a l y s i s  f o r  t h e  FMPS. Both  a non- 
e c o n a n i c  and a n  economic LOR analysis were c o n d u c t e d .  
R e s u l t s  i n d i c a t e  t h a t  a = / D e p o t  r epa i r  mix is  t h e  recan- 
mended a l t e r n a t i v e  a l t h o u g h  n o t  n e c e s s a r i l y  t h e  l ea s t  cost .  



8.4 CONCLUSIONS AND RECOMMENMTIONS 

The RPV s e c t i o n ,  w h i l e  o p e r a t i n g  i n  a 2 4  hour-a-day s c e n a r i o  

and  u t i l i z i n g  b o t h  TVMPS and  FMPS p a y l o a d  p a c k a g e s ,  i s  
o p t i m a l l y  manned i f  o p e r a t e d  w i t h  3 s h i f t s  i n  t h e  GCS a n d  2 

s h i f t s  outside t h e  GCS w i t h  o u t s i d e  work load  shared. T h i s  
manning c o n f i g u r a t i o n  r e q u i r e s  a to ta l  of 2 0  p e r s o n n e l  a t  

t h e  s e c t i o n  l e v e l ,  b r i n g i n g  e a c h  s e c t i o n  p o s i t i o n  t o  81% o f  
workload c a p a c i t y .  Hence,  t h e  c o n f i g u r a t i o n  bes t  s a t i s f i e s  
a l l  workload  and  c o n t i n g e n c y  manning r e q u i r e n e n t s .  

Based upon t h e  s t u d y ' s  r e s u l t s  a n d  above c o n c l u s i o n ,  a 
number of r e c a n m e n d a t i o n s  are made. F i r s t ,  a manpower,  
p e r s o n n e l  a n d  t r a i n i n g  a n d  r e q u i r e m e n t s  a s s e s s m n t  of a n  W V  

s e c t i o n  d e p l o y e d  i n  t h e  c e n t r a l  l a u n c h  c o n f i g u r a t i o n  ( g r o u n d  

c o n t r o l  s t a t i o n  a n d  remote g r o u n d  t e r m i n a l  forward a n d  
s u p p o r t  e l e m e n t s  such a s  Launche r  S u b s y s t e m ,  Recove ry  
Subsys t em,  and  associated h a n d l i n g  a n d  m a i n t e n a n c e  e q u i p m e n t  
i n  t he  rear area) s h o u l d  be c o n d u c t e d .  The  i n i t i a l  DRC 
s t u d y  i d e n t i f i e d  t h e  p o s s i b i l i t y  t h a t  work load  associated 
w i t h  m a i n t e n a n c e  a c t i o n s  a t  t h e  s e c t i o n  l e v e l  could be 

i n c o r p o r a t e d ,  or s h i f t e d ,  i n t o  e x i s t i n g  direct  s u p p o r t  
p o s i t i o n s ,  o r  better performed i n  a rear area. T h i s  p r e s e n t  
s t u d y  i d e n t i f i e d  a l l  operator a n d  m a i n t a i n e r  t a s k s  

- a s s o c i a t e d  w i t h  a 2 4  hour-a-day o p e r a t i o n  u t i l i z i n g  FMPS a n d  
TVMPS. The proposed i n v e s t i g a t i o n  c o u l d  a lso i n c l u d e  a 
s e n s i t i v i t y  a n a l y s i s  regarding t h e  l e v e l  a t  which 

o p e r a t i o n a l  a n d  m a i n t e n a n c e  work load  associated w i t h  t h i s  
c e n t r a l  l a u n c h  c o n c e p t  i s  p e r f o r m e d .  T h i s  l e v e l  of  repa i r  
a n a l y s i s  s h o u l d  i n c l u d e  d e p o t  l e v e l  m a i n t e n a n c e  
c o n s  ide r a t i o  n s  . 



Second,  a de t a i l ed  T r a i n i n g  Resource  R e q u i r a n e n t s  A n a l y s i s  

ITRRA) s h o u l d  be per formed to  e v a l u a t e  t h e  t r a i n i n g  r e q u i r e d  
by t h e  1 3 T X X  MOS and 13TXXP9 HOS. Having a l r e a d y  i d e n t i f i e d  

t h e  t a s k s  and equipment  : e c e s s a r y  f o r  t h e  RPV MOS 13TXX 
p e r s o n n e l  t o  per form t h e i r  d u t i e s ,  a de t a i l ed  TRRA would 
p r o v i d e  t h e  i n t e r f a c e  be tween t h e  t a s k  r e q u i r e m e n t s  of 
operators and m a i n t a i n e r s  and p roposed  s i m u l a t o r s  and  
t r a i n i n g  d e v i c e s .  A detailed TRRA, by d e v e l o p i n g  t h e  
n e c e s s a r y  ccurses of i n s t r u c t i o n  f o r  t h e  RPV operators and  
m a i n t a i n e r s ,  would g r e a t l y  a s s i s t  i n  f i n a l i z i n g  t h e  RPV Army 
T r a i n i n g  P l a n .  

T h i r d ,  a n  a s s e s s m e n t  of  t h e  o p e r a t i o n  of t h e  RPV s e c t i o n ,  
dep loyed  i n  a n u c l e a r ,  b iological  and chemical ( W C )  

e n v i r o r m e n t  s h o u l d  be conduc ted .  Such a n  a n a l y s i s  would 

v e r i f y  time to  pe r fo rm d e s i g n a t e d  operator a n d  m a i n t a i n e r  
t a s k s  a s  well a s  d e t e r m i n e  the e f f e c t i v e n e s s  of o p e r a t i n g  
under  N X  c o n d i t i o n s .  A d d i t i o n a l l y ,  a s  a n  i n t e g r a l  part o f  
t h e  a s s e s s m e n t ,  a human f a c t o r s  a n a l y s i s  of t h e  g round  

c o n t r o l  s t a t i o n  s h o u l d  be per formed.  O p e r a t i n g  w i t h i n  t h i s  
c o n t r o l l e d  e n v i r o r m e n t  f o r  e x t e n d e d  p e r i o d s  of t h e  would be 

key t o  t h e  o v e r a l l  N3C e v a l u a t i o n .  

15  1 
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GLOSSARY OF DEFI NITIONS/ACRONYMS 

DEFINITIONS 

R e f e r e n c e  System: The r e f e r e n c e  sys tem is a n o t i o n a l  d e s i g n  
c o n f i g u r e d  to  a p p r o x i m a t e  a proposed major system o r  
subsys tem.  The r e f e r e n c e  sys tem meets mis s ion /p rogrammat i c  
r e q u i r e m e n t s  s p e c i f i e d  f o r  t h e  proposed s y s t e m  i n  i t s  
J u s t i f i c a t i o n  f o r  Major System N e w  S t a r t  (JMSMS) and /o r  
O p e r a t i o n a l  Requi rement .  The  r e f e r e n c e  s y s t e m  is  a 
canposite of hardware and s o f t w a r e  c a n p o n e n t s  selected from 
c u r r e n t  DoD/NATO i n v e n t o r i e s .  Wherever possible, selected 
equipment  s h o u l d  be mature so as t o  have r e l i a b i l i t y  
m a i n t a i n a b i l i t y ,  o p e r a t i n g  hour ,  and  manhour data a v a i l a b l e  
f o r  a n a l y s i s .  

B a s e l i n e  System: L i k e  t h e  r e f e r e n c e  s y s t e m ,  t h e  b a s e i i n e  
s y s t e m  is  a n o t i o n a l  d e s i g n  c o n f i g u r e d  t o  a p p r o x i m a t e  a 
proposed  major sys tem or subsys t ems .  The b a s e l i n e  sys t em 
a l so  meets mis s ion /p rogrammat i c  r e q u i r e m n t s  s p e c i f i e d  f o r  
t h e  proposed  sys t em i n  i t s  JMSNS a n d / o r  O p e r a t i o n a l  
Requirement  and is d e s c r i b e d  i n  terms of i t s  c o n s t i t u e n t  
hardware /sof  tware c a u p o n e n t s .  However, t h e  b a s e l i n e  sys t em 
can  also i n c l u d e  m o d i f i e d ,  improved,  or new d e s i g n  f e a t u r e s  
r e f l e c t i n g  t e c h n o l o g i c a l  a d v a n c e s  a v a i l a b l e  b e f o r e  t h e  
proposed  s y s t e m ' s  IOC. Thus ,  u n l i k e  t h e  r e f e r e n c e  s y s t e m ,  
che  b a s e l i n e  sys tem c a n  i n c o r p o r a t e  s u b s y s t e m s  f o r  which 
o n l y  l a b o r a t o r y  o r  t e s t  d a t a  are a v a i l a b l e .  
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ACRONYMS 

AFM 

AFREG 

A I T  

AR 

AR 

AS I 

A SARC 

AV 

AVIM 

AWM 

B I T  

B O I P  

BO IPFD 

BTC 

CDB 

CFE 

CM 

co I 

'MDC 

DoD 

DRC 

A i r  Force Manual 

A i r  F o r c e  R e g u l a t i o n  

Ad va n ced I nd i v  i d  ua 1 T r  a i n i ng 

Amy R e g u l a t i o n  

A v a i l a b i l i t y  Rat io  

A d d i t i o n a l  Sk ill I n d i c a  tor 

Army System A c q u i s i t i o n  Review C o u n c i l  

Air V e h i c l e  

A v i a t i o n  I n t e r m e d i a t e  Main tenance  

A v i a t i o n  U n i t  Main tenance  

Bu il t-i n - t e s t  

Basis  of I s s u e  P l a n  

Basis of I s s u e  P l a n  Feeder Data 

Basic T r a i n i n g  Course  

C o n s o l i d a t e d  Data Base 

Con t ractor  F u r n i s h e d  Equ i pmen t 

C o r r e c t i v e  Main tenance  

Course  of I n s t r u c t  i o n  

Ch ie f  of P e r s o n n e l  O p e r a t i o n s  

C o n t r a c t  Off ice T e c h n i c a l  R e F e s e n t a t  i v e  

Defense  Manpower Data C e n t e r  

Depar tment  of Defense  

Dynamics Research C o r p o r a t i o n  

1 5 6  



Ds 

DT/OT 

ECMF 

PIF 

F EAT 

FLIR 

FM 

FMECA 

FMPS 

FQQPRI 

FY 

GCS 

GFE 

HQ 

I LSP 

IMAGE S 

I K  PACT 

I N D L  

ICC 

JMS NS 

3PL 

KW 

LCN 

Direct S u p p o r t  

Development T e s  t / O p e r a  t i o n  a1 T e s  t 

E n l i s t e d  Career Management F i e l d  

E n l i s t e d  Master F i l e  

F r o n t  End A n a l y s i s  Technolcgy  

Forward Looking I n f r a r e d  

F a i l u r e  Mode 

Forward Modes E f f e c t s  C r i t i c a l i t y  
A n a l y s i s  

FLIR  M i s s i o n  Payload  Subsys tem 

F i n a l  Q u a l i t a t i v e  and  Q u a n t i t a t i v e  
' P e r s o n n e l  R e q u i r a n e n t s  I n f o r m a t i o n  

F i s c a l  Year 

Ground C o n t r o l  S t a t i o n  

Government F u r n i s h e d  Equipment 

H e  adq ua r t e rs 

I n t e g r a t e d  L o g i s t i c  S u p p o r t  P l a n  

I n t e r a c t i v e  Manpower A g g r e g a t i o n  
E s t i m a t i o n  System 

I n t e r a c t i v e  Manpower-Personnel 
A s s e s s m e n t  and  C o r r e l a t i o n  Technology 

I n d i r e c t  Labor 

I n i t i a l  O p e r a t i o n a l  C a p a b i l i t y  

J u s t i f i c a t i o n  for Major System N e w  S t a r t  

Jet  P r o p u l s i o n  L a b o r a t o r y  

Kilowatt  

L o g i s t i c  C o n t r o l  Number 
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LOR 

Ls 

LSA 

LSAR 

M A A  

MAC 

MACRIT 

MEP 

MH 

MI LPE RCEN 

MOS 

M E T  

MRA 

M RC 

MTTR 

MS 

NAMSO 

NATO 

WOES 

NETP 

O&O 

OICTP 

OM 

OP-AUDIT 

L e v e l  of Repair 

La  unche r S ubs ys t e m  

L o g i s t i c  S u p p o r t  A n a l y s i s  

Log i s t i c  S u p p o r t  A n a l y s i s  Record 

M i s s i o n  Area A n a l y s i s  

M a i n t e n a n c e  A l l o c a t i o n  Chart 

Yanpower Au t b r  i z a  t i o n  C r  i te r  la  

M i s s i o n  E v e n t  P r o f i l e  

Manhour 

U.S. Army Mil i tary P e r s o n n e l  C e n t e r  

M i l i t a r y  O c c u p a t i o n a l  S p e c i a l t y  

Manpower, P e r s o n n e l  and  T r a i n i n g  

Manpower R e q u i r e m e n t s  A n a l y s i s  

M a i n t e n a n c e  R e q u i r e m e n t s  Card 

Mean Time t o  R e p a i r  

M a i n t e n a n c e  S h e l t e r  

Navy M a i n t e n a n c e  S u p p o r t  Off ice 

N o r t h  A t l a n t i c  T r e a t y  O r g a n i z a t i o n  

Non C a n m i s s i o n e d  O f f i c e r  E d u c a t i o n  
sys tan 

New Equipment  T r a i n i n g  P l a n  

O r g a n i z a t i o n a l  a n d  O p e r a t i o n a l  

O u t l i n e  of I n d i v i d u a l  and  C o l l e c t i v e  
T r a  i n  i ng P l a n  

O p e r a t i o n a l  Manning 

O p e r a t i o n a l  A u d i t  
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OPNAVI NST C h i e f  of Naval  O p e r a t i o n s  I n s t r u c t i o n  

O p e r a t i o n a l  T e s t  OT 

PE RSACS 

PM 

PMqS 

PM 

PO I 

PRA 

P3M 

. QQPRI 

RAM 

R&M 

RGT 

ROC 

RP V 

R S  

SIX 

so J T  

TAB 

m 
TRADE 

TRRA 

P e r s o n n e l  Structure and  C a n p o s i t i o n  
s y s t e m  

h r e v e n t i v e  M a i n t e n a n c e  

P r e v e n t i v e  M a i n t e n a n c e  Checks  a n d  
S e r v i c e s  

Pr o je c t Man age  r 

Program of I n s t r u c t i o n  

P e r s o n n e l  R e q u i r e m e n t s  A n a l y s i s  

P e r s o n n e l  P o l i c y  P r o j e c t  Model 

Q u a l i t a t i v e  a n d  Q u a n t i t a t i v e  P e r s o n n e l  
R e q  u i r m e  n t s I n f o  ma t i o  n 

R e l i a b i l i t y ,  Ava i l a b i l i  t y  , a?d 
M a i n t a i n a b i l i t y  

R e l i a b i l i t y  a n d  M a i n t a i n a b i l i t y  

Remote Ground T e r m i n a l  

R e q u i r e d  O p e r a t i o n a l  Capab ili t y  

Remote ly  P i l o t e d  V e h i c l e  

Recove ry  Sys t e m  

Sample Data Collect i o n  

S u p e r v i s e d  On-the-Job T r a i n i n g  

T a r g e t  A c q u i s i t i o n  B a t t e r y  

T e c h n i c a l  Manual 

U.5. Army T r a i n i n g  and  D o c t r i n e  Canmand 

T r a i n i n g  R e s o u r c e  R e q u i r e m e n t s  A n a l y s i s  

159 



TTHS 

TVMFS 

WQEC 

WSAP 

3 -M 

T r a i n e e s ,  T r a n s i e n t s ,  Holdee." 2nd 
S t uden t s 

T e l e v i s i o n  M i s s i o n  Payload Subsystem 

Weapon Q u a l i t y  Z n g i n e e r i n g  Center  

We apo n Sy s tan Acq: u i s i t 1 on Process 

Maintenance and Material Management 
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APPENDIX A 1  

GENERAL SCENARIO - MULTIPLE PAYLOAD SYSTENS 

O&O CONCEPT - 2 4  E 3 U R  PER LlhY OPERATION 

1. Move s i t e  o n c e  a day.  

2. S e c t i o n  se lec ts  new s i t e  10% of the t i m e .  

3. RPV s e c t i o n  has r o s p o n s i 5 i l i r y  f o r  own r e s L p p l y  
f u n c t i o n s .  

4 .  Average d i s t a n c e  moved between s i tes  i s  10  miles 
( 1SKM). 

5 .  Average highway speed 2 5  M P H  bue to  weather, road 
c o n d i t i o n s ,  and time (*if day/n i g h t .  

6 .  F i v e  AV f l i g h t s  ,per day (three are FLIR,  two a re  
d a y l i g h t  TV) i n  a 24 hour  F?r iod;  365 d a y s / y e a r :  f l i g h t  
t i m e  3.0 hours. 

a.  1 M P S  change  per week t o  marry  proper MPS w i t h  
o w r a t i o n a l  AVm 

7. AV O p e r a t i n g  Hours 

1825 f l i g h t s / y e a r  a t  3 h o u r s  54 75,O h r / p  

1825 f l i g h t s / - s a r  a t  17 hodr 3 1  0.5 h r / y r  

TOTAL 578 5.5 h r / y r  

power up o n  r a i l  t ime - 



8. 

3. 

10. 

11. 

12. 

13. 

Average  o n - s i t e  d i s t a n c e  t r a v e l e d  be tween  emplacemen t s  
200 meters a t  5 MPH. 

S e c t i o n  canmander s  t r u c k  u s e d  f o r  add1 t i o n d l  t a s k s  of :  

a. 

Le 

C. 

d. 

T r a n s p o r t a t i o n  of s e c t i o n  s i t e  s e l e c t i o n  team. 

On-site administrative r u n s  of 0.8 km r m n d - t r i p  
d i s t a n c e  o n  a n  a v e r a g e  of three times per day. 

Every o t h e r  day  u s e d  f o r  r e s u p p l y  r u n s  of 20 km 

round  t r i p .  

Daily br i e f ing  r u n s  of 2 0  km r o u n d  t r i p .  

Cargo v e h i c l e  makes o n e  r e s u p p l y  r u n  e v e r y  other day of 
50 km round  t r i p .  

Launcne r  and recovery s y s t e m s  are  deployed f o r  e a c h  
l a u n c h  t h e n  b o t h  r e t u r n  to s h e l t e r .  Round t r i p  
d i s t r r l c e  is 0.4 km. 

Reccvery s y s t e m  redeployed for  recovery for e a c h  
ret u r n  i ng f 1 i g h  t . 
AV h a n d l e r  ( A V H )  system o p e r a t e s  i n  s u p p o r t  of e a c h  
l a u n c h ,  t h e n  p r o c e e d s  to  r e c o v e r y  s i t e  to  suppor r ;  
p o s s i b l e  r e c o v e r y  a t  l a u n c h .  AVH also s u p p o r t s  each 
recovery and  all A V  h a n d l i n g  n o t  r e l a t e d  t o  AV f l i g h t s .  

-. 
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14. Ground C o n t r o l  S t a t i o n  o p e r a t i n g  h o u r s / y e a r  

a. E n v i r o n m e n t a l  s u p p o r t  equ ipmen t  for t h e  GCS-8522.7 
h r / y r  to ta l  assuming h e a t i n g  and  c o o l i n g  s y s t e m s  
operate 4261.4 hr  e a c h  (1/2 t h e  t i m e ) .  

b. O f f - s i t e  voice radio system ( t o  HQ) 8522.7 hr/yr 

( i n c l u d e s  m a i n t e n a n c e  time). 

NOTE: a and b are based on  a 8,760 h r / y r  less 237.3 h o u r s  
associated w i t h  s i t e  moves. 

c .  All o t h e r  GCS e q u i p m e n t  8577.5 h r  (365 d a y s  of 
o p e r a t i o n s )  per year; 2 4  h o u r  operating w i n d o w  per 
day  less emplacement /  d i s p l a c e n e n t  t i m e  m o d i f i e d  

f o r  30  m i n u t e  set u p / s e c u r e  t i m e .  

d .  RGT operating time 8577.5 h r / y r .  Same r a t i o n a l e  
as f o r  GCS e q u i p m e n t  n o t e d  i n  s u b - p a r a g r a p h  c 
above. 

15. G e n e r a t o r  O p e r a t i o n s  

a .  1 . 5 K W  RGT g e n e r d t o r s  o p e r a t i n g  h o u r s  same a s  f o r  
RGT; 8577.5 h r / y r .  NOTE: B o t h  g e n e r a t o r s  a r e  
r e q u i r e d  d u r i n g  o p e r a t i n g  periods due  to c r i t i c a l  
n a t u r e  of RGT. 

b. 3OKW g e n e r a t o r  operaeing time - 8577.5 h r / y r  per 
g e n e r a t o r .  T h i s  a s s u m e s  e a c h  g e n e r a t o r  operates 
a l l  t h e  t i m e  due  tc 90 s e c o n d  power r e c o v e r y  time 
f o r  t h e  GCS equ ipmen t .  
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16. M i s s i o n  p l a n n i n g  t i m e ,  e x c l u s i v e  of  data r e c o r d i n g  and 
e n t r y  t i m e ,  t o t a l ed  48  mi-nutes per f l i g h t  f o r  a 30 
waypo in t  m i s s i o n .  T h i s  to ta l  is based on 2 0  m i n u t e s  

a n a l y s i s  t i m e  p l u s  a 70% l e a r n i n g  c u r v e  f o r  waypoin t  
deve lopmen t  w i t h  i n i t i a l  waypo in t  c o n s t r u c t i o n  t a k i n g  3 

minu tes .  

17. The RPV s i t e  is c a n p l e t e l y  set  u p  (100% s i t e  
improvement)  a l l  of t h e  t i m e .  

18. RPV a d m i n i s t r a t i v e  report workload c o n s i s t s  of 

s u p e r v i s i o n ,  e v a l u a t i o n ,  and  minimum r e p o r t i n g  t o  
s a t i s f y  n e c e s s a r y  d a t a  i n p u t s  f o r  h i g h e r  e c h e l o n s .  

19. A d i r e c t  s u p p o r t  m a i n t e n a n c e  e l e m e n t  s u p p o r t s  four RPV 

sect ions .  



APPENDIX A 2  

GENERAL SCENARIO - MULTIPLE PAYLOAD SYSTEMS 
SUSTAINED TENPO - 2 4  HOUR PER W Y  OPERATION 

1. F i v e  f l i g h t s  per day (three are FLIR, two are  d a y l i g h t  
T V  Ops). Each AV f l i g h t  is  s c h e d u l e d  for three hours i n  
t h e  a i r .  Total  d a i l y  o p e r a t i o n s  window is 2 4  hours .  

2. Weather/battle area c o n d i t i o n s  preclude 20% of t h e  

f l i g h t s  fran b e i n g  launched .  

3. B a t t l e  AV losses are  0.83 per day. Hiscellanems AV 

losses a re  0.33 per day. These  v a l u e s  r e f l e c t  a 
s t r a i g h t  l i n e  i n c r e a s e  f r a n  t h e  12 hour s c e n a r i o .  

4. Losses r e s u l t  i n  a 15% i n c r e a s e  i n  l a u n c h e s .  

5. T n e  r e c w e r y  sys t em deploys for  a n  a v e r a g e  of 90% of 
t h e  l a u n c h e s  and  100% of t h e  A V  r e t u r n s .  

6 .  A l l  other scenario v a l u e s  a re  t h e  same as for t h e  Oh0 

o p e r a t i n g  c o n d i t i o n s .  
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APPENDIX A 3  
GENERAL SCENARIO - MULTIPLE PAYLOAD SYSTEMS 

REDUCED TEMPO - 24 HOUR PER MY OPERATION 

1. Average of  2.5 f l i g h t s  per d a y  (1.5 are FLIR a n d  1.0 

zre d a y l i g h t  T V ) .  

2. D a i l y  b a t t l e  loss = 0.42 AV's. 

3. D a i l y  m i s c e l l a n e o u s  loss = 0.17 AV's. 

4, No increase i n  AV l a u n c h e s  due t o  losses. 

5 ,  Recovery s y s t e m  d e p l o y s  70% of t h e  t h e  f o r  l a u n c h e s .  

6. A V  f l i g h t  h o u r s  = 912.5 h r s / y r .  Total  o p e r a t i o n a l  
h o u r s  = 2892.6. 

7. S i t e  d i s p l a c e m e n t  occurs 5 t h e s  per week. 

8 .  D a i l y  o p e r a t i o n a l  power-dp time is 23.6 h o u r s :  r e d u c e d  

frau 2 4  h o u r s  due to  d i s p l a c a n e n t  time. 

9. Remaining v a l u e s  are t h e  same as f o r  s u s t a i n e d  
o p e r a t i o n s .  Wi th  t h e  e x c e p t i o n  of  t h e  number of 

f l i g h t s ,  t h e s e  v a l u e s  c o r r e s p o n d  to  t h e  1 2  hour  
s c e n a r i o  f a c t o r s .  
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A P P E N D I X  A4 

GENERAL SCENARIO - MULTIPLE PAYLOAD S'YSTPIS 
SURGE TPlPO - 2 4  HOUR PER mY OPER-\TION 

1. Average o f  6.5 f l i g h t s  per d a y  ( a  maximum number of 
f l i g h t s  i f  t h e r e  are to  be t w o  d i s p l a c e m e n t  c y c l e s  per 
d a y ) .  (3.9 are FLIR,  and  2.6 are  d a y l i g h t  TV) . 

2. F l i g h t  f r e q u e n c y  i n c r e a s e  due t o  losses w i l l  b e  30%. 

3. Recovery  s y s t e m  d e p l o y s  f o r  80% of t h e  l a u n c h e s .  

4.  AV f l i g h t  hrs = 2375.5 h r s / y r .  Total op h o u r s  = 

7520.8. 

5. Site d i s p l a c a n e n t  o c c u r s  twice a day. 

6. D a i l y  b a t t l e  loss  = 1.67 A V ' s .  

7. D a i l y  m i s c e l l a n e o u s  loss = 0.67 AVOS. 

8. D a i l y  o p e r a t i n g  power-up time i s  22.7 h o u r s :  r e d u c e d  
f r u n  2 4  h o u r s  due t o  d i s p l a c e n e n t  t h e .  

9. Remaining v a l u e s  a re  t h e  same a s  f o r  s u s t a i n e d  
operations. W i t h  t h e  e x c e p t i o n  of number of f l i g h t s ,  
t h e s e  v a l d e s  c o r r e s p o n d  to  t h e  1 2  hour  s c e n a r i o  
f aci-ors. 
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APPENDIX 5 

MANPaWER REQUIREMENTS A N - U Y S I S  

B. 1 IMAGES MODEL IIATA FILE CODES 

T h i s  a p p e n d i x  r e f l e c t s  t h e  codes used i n  t h e  c m p u t e r i z e d  
workload  and manpower f i l e s .  The i n t e r r e l a t i o n s h i p  b e t w e e n  
f i e l d s  as w e l l  a s  t h s  f i e l d  l e n g t h s  d ic ta ted  t h e s e  codes. 

T a b l e  B .  1-1 i l l u s t r a t e s  t h e  i n p u t  records of t h e  I n t e r a c t i v e  
Manpower A g g r e g a t i o n  E s t i m a t i o n  System (IMAGES) workload 

f i l e s .  One l i n e  c o n s t i t u t e s  o n e  record. The c o d e s  u s e d  i n  
each column of T a b l e  B . l - 1 ,  which c o n t a i n s  a data e l e m e n t ,  
are descr ibed  a s  f o l l o w s :  

D e s c r i p t i o n  

A c t  i v i  t y  
Workload Category 
Task  
S d b t  a s k  

MOS 
G r a d e / S k i l l  L e v e l  
L o g i s t i c  C o n t r o l  Number 

B . 2  RPV MANPOWER TASK TAXINOMY 

Column 

Table 9.1-1 i s  a l i s t i n g  of t h e  b a s e l i n e  PLIR system 

manpower t a s k  t a x o n a n y  f o r  a n  R P V  s e c t i o n .  
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Once t h e  RPV g e n e r i c  f u n c t i o n / t a s k  n e t w o r k s  were 
e s t a b l i s h e d ,  t a s k s  were a s s i g n e d  to  humans,  m a c h i n e s ,  a n d  
s o f t w a r e .  Those  t a s k s  a s s i g n e d  t o  humans were t h e n  
o r g a n i z e d  i n t o  b a s e l i n e  and r e f e r e n c e  s y s t e m  manpower t a s k  
t a x o n a n i e s  f o r  t h e  RPV s e c t i o n .  A q u a l i t a t i v e  t a s k - b y - t a s k  
a n a l y s i s  was pe r fo rmed  o n  t h e  t axonom’es  t o  a s s i g n  t h e  
lowest p a y g r a d e  and s k i l l  l e v e l  w i t h i n  a n  MOS capable- of 

p e r f o r m i n g  t h e  t a s k .  AR 611-201 a n d  Soldiers Manuals  were 
key r e f e r e n c e s  i n  making t h i s  d e t e r m i n a t i o n .  
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Table B.l-1. IMAGES Model Data F i l e  Codes and RPV 
Manpower Task Taxonomy 

C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 1 
C MAIN 2 
C MAIN 2 
C MAIN 2 
C MAIN 2 
C MAIN 2 
C MAIN 2 
C MAIN 2 
C MAIN 2 
D I S P  
D l S P  
D l S P  
D I S P  
D l S P  
D l S P  
D I S P  
D I S P  
D I S P  
DlSP 
D I S P  
D l S P  
D l S P  
D I S P  
D l S P  
D l S P  
D l S P  
D l S P  
D l S P  
D I S P  
D I S P  
D l S P  
D l S P  
D l S P  
ClSP 
D l S P  
D l S P  
D l S P  
D I S P  
D l S P  
D l S P  
D l S P  
D I S P  
D l S P  
D I S P  

PM OCS 
PM OCS 
PM QCS 
PM OCS 
PM LS 
PM MS 
PM RS 
PM RS 
PM VH 
PM VH 
P l l  VH 
PM VH 
PM VH 
PM VH 
CM OCS 
CM VH 
CM VH 
CM VH 
CM VH 
CM VH 
CM VH 
CM VH 
OM 
m 
OM 
dM 
OM 
OM 
OM 
OM 
ml 
m 
OM 
OM 
OM 
ml 
OM 
m 
OM 
OM 
OM 
OM 
ml 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 

I NSP 
svc 
TEST 
TEST 
svc 
svc 
svc 
svc 
I NSP 
svc 
svc 
TEST 
TEST 
TEST 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
LOAD 
POL I CE 
RENDEZVOUS 
RENDEZVOUS 
RENDEZVOUS 
RENDEZVOUS 
REPLACE 
REPLACE 
REPLACE 
REPLACE 
REPLACE 
REPLACE 
SECURE 
SECURE 
SECURE 
SE C 11 9 E 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 

OCS DOOR 1 3 T l O  
A I R  BAFFLE 1 3 T 1 0  
CHECK GCS 1 3 T 1 0  
OCS DOOR ? 3 T 1 0  
LAUNCH SYS DY 1 3 1 1 0  
PERS CBR X 2 0  XXXXX 
PUS1 HOVE X 3  1 3 T 1 0  
RECOV SYS DY 1 3 T 1 0  
30KW QEN 5 2 D 1 0  
START QEN 1 S Z D i 0  
START QEN 2. 52010 
2 ROTOEN 5 2 0 1  0 
RUN QEN 1 5 2 D 1 0  
RUN QEN 2 5ZD10  
R/R LAMP XB 1 3 T 1 0  
TRUCK, M882  1 3 T l O  
TRUCK, M927  1 3 1 1 0  
TRUCK, M927  1 3 T 1 0  
TRUCK, M927 1 3 T 1 0  
TRUCK, -27 1 3 1 1 0  
TRUCK, M942  1 3 T l O  
TRUCK, M942 1 3 1 1 0  
30KW DE!( 1 5 2 0 1  0 
3DKW GEN 2 SZD 1 0 
30KW QEN 2 xxxxx 
AVH TRUCK X3  1 3 t 1 0  
CV TRUCK X3 XXXXX 
OCS TRUCK X3 13f10 
L S  TRUCK X 2  XXXXX 
MS TRUCK 5 2 0 1  0 
MS TRUCK xxxxx 
ROT TRLR X2  XXXXX 
RS TRUCK X2  1 3 T 1 0  
sc ' x2 xxxxx 
TRASH xxxxx 
ASSMBLE x7 xxxxx 
B R I E F  MOVE 13140 
FORM CONVOY X7 XXXXX 
REC B R I E F  XS XXXXX 
TARP BOW AVHX2 XXXXX 
TARP BOW CV X 2  XXXXX 
TARP BOW LS X2 XXXXX 
TARP BOW RS X2 XXXXX 
TARP BOW SC X2 XXXXX 
TARP ROT X2 XXXXX 
2 3bKW OEN 5 2 D 1 0  
AVH F 6 R  MOV X2 1 3 1 1 0  
CAMFLQ AVH X3 XXXXX 
CAMFLG CV X 3  XXXXX 
CAMFLO QCS X5 XXXXX 
CAMFLO OEN X2 XXXXX 
C A W L O  LS  X3 XXXXX 
CAMFLG MS X3 XXXXX 
CAMFLO ROT X2 XXXXX 
CAMFLQ RS X3 XXXXX 
COMM CABLES X2 XXXXX 
FOC X 3  1 3 T 1 0  

E 4  XODAAR 
E 4  XOUAASAH 
E 4  XOD 
E 4  XODAAR 
E 4  OB 
E21.7 .6 .2  
E 2 K 1 . 3 . 2 . 2 . 3 .  1 
E 4  OC 
E 4  GQS 
E2K1.3.4.3.1.  1 .2  
E 2 D 1 . 6 . 3 . 2 .  1 
E 4 K 1 . 3 . 4 . 3 .  1 .  1 .2  
E 2 D 1 . 6 . 3 . 2 . 1  
E 4 D 1 . 6 . 3 . 2 . 1  
E3XODAABAX 
EPOPVX 
EPQCS 
EZOCV 
EPGHV 
E2QMV 
EPOLV 
EZGRV 
E 2 K 3 . 2  7 
EZD3. i . 7 .  1 
E2DS. 2 ' .  7. 1 
E2K3.2.5 
E Z D 3 . 2 . 5 .  1 
E3K3.2. 1 
E 2 K 3 . 5 . 3  
E 2 D 3 . 2 . 2  
E 2 D 3 . 2 . 2  
E 2 K 3 . 2 . 1  
E 3 K 3 . 2 . 4  
E 2 K 3 . 2 . 6  
E2D3. 1 , 2 . 8 .  1 .  1 
EZK3.  3 . 1  
E7K3.  3.2 
E 2 K 3 . 3 . 4  
E2K3.  3 .2  
E2K3 .  2 .5  
E Z D 3 . 2 . 5 .  1 
E2K3.  2.3. 1 
E2K3 .  2. 4. 1 
E 2 D 3 . 2 . 6 . 1  
E 2 K 3 . 2 .  1 .  1 
E2D3.  1 . 2 . 6 .  3 
E2K3.  1 . 2 . 5  
E2D3. 1 . 1 . 1  
€ 2 0 3 .  1 .  1 . 1  
E2D3.  1 .  1 .  1 
E2D3.  1.  1 .  1 
E2D3. 1. 1 . 1  
EZD3. 1 . 1 . 1  
E2D3.  1 .  1 . 1  
E2D3.  1 .  1 .  1 
€203. 1 .2.7.2 
E2K3 .  1 . 2 . 7 . 3  



Table B.l-1 (Continued) 

OISP 
DISP 
DISP 
DISP 
DISP 
DISP 
DISP 
D l S P  
DISP 
DISP 
DISP 
DISP 
DlSP 
D l S P  
DISP 
DISP 
D l S P  
DISP 
DISP 
D l S P  
DISP 
D i S P  
DISP 
DISP 
DISP 
DISP 
D l S P  
D l S P  
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EWP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
E W  
EMP 
EMP 
EMP 

. EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 

OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
OM 
6M 
OM 
OM 
OM 
OM 
OTS 
OTS 
OTS 
b f S  
01s 
01s 
01s 
INDL IMP 
INDL IMP 
INOL IMP 
INDL IMP 
INDL l r l P  
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
INDL IMP 
OM CONVOY 
OM CONVOY 
OM CC"V0Y 
OM CONVOY 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 

bM IMP 
OM IMP 

OM IPIP 

SECURE 
SECURE 
SECURE 
St XJRE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECJRE 
SECURE 
UNSET 
UNSET 
UNSET 
UNSET 
SECUeE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
ADM I N 
ADMIN 
ADM I N 
ADMIN 
ADM I N 
ADM I N 
AOM1 N 
ADM I N 
ADM I N 
ADM I N 
AOMIN 
MAIN1 SUPPLY 
MAINT SUPPLY 
MAlNT SUPPLY 
MAINT SUPPLY 
OPERATE 
OPERATE 
PHOV SANI 
PROV SANI 
SECUR I TY 
SECURITY 
SECUR I TY 
SECUR I TY 
COMMUNICATE 
DETERM I NE 
NAV 1 GATE 
OPERATE 
CGMMUNICATE 
COMMUNICATE 
CONNECT 
CONNECT 
CONNECT 
CONNECT 
INSTALL 
INSTALL 
INSTALL 

OCS ANTENNA X2 1PT10 E2K3. 1 . 2 . 1 . 2  
QCS EQUIP 13T10 E4K3. 1 . 2 .  1 .  1 .  1 
OSS FOR MOV X3 13T10 E 3 K 3 . 1 . 2 . 1 . 2  
OND S I T E  lMPX2 XXXXX E2K3. 1 . 2 . 6 . 4 .  1 
QND SYS IMP X2 XXXXX E2D3. 1 . 2 . 6 . 4  
L S  FOR hOVE X2 1 3 1 1 0  E 3 K 3 . 1 . 2 . 2  
MCPE XXXXX E4D3. 1 . 1 . 3  
MCPE X 3  XXXXX E2D3. 1 . 1 . 3  
MS FOR MOVE X2 13T1 OP9E403. 1 . 1 . 2 .  1 
PUR CABLES X2 XXXXX E2D3. 1 - 2 . 7 .  1 . 1 
PUR CABLES X2 XXXXX E2K3. 1 . 2 . 7 . 1 .  1 
ROT FOR MOVE 13T10 E4K3. 1 . 2 .  1 
ROT FOR MOVE XXXXX E2K3. 1 . 2 . 1  
RS FOR MOVE X 2  1 3 1 1 0  E3K3. 1 . 2 . 3  
RS GUIDE CABLE XXXXX E2K3. 1 . 2 . 7 . 3  
S I T E  WARD DEF XXXXX X X U 3 . 1 . 1 . 5 . 1  
SITE 'SENSORS XXXXX XXD3. 1. 1 . 4 . 5 . 2  

GCS X2 XXXXX E 2 K 3 . 2 . 8  
MS TRUCK X2 XXXXX E 2 0 3 . 2 . 8 . 1  
ROT AN@ MATEX3 XXXXX E 2 K 3 . 2 . 6  
BERTHINO FACLTYXXXXX XXD3. 1 . 1 . 4  
CBR DECOM XXXXX X X D 3 . 1 . 1 . 4  
MFSS FAC XXXXX XXD3. 1 . 1 . 4  
OFFSI TE COMM WRXXXXX XXD3. 1 . 1 . 4  
REST i A C  XXXXX XXD3.1. 1 . 4  
SANI FAC XI(X::K XXD3. 1 . 1  - 4  
SHOWER FAC XXXXX XX03. 1 ,  1 . 4  
DRAFT CORRES 2 1  1 8  W 0 1 . 7 . 4 . 1 .  1 
GIVE MOS EXAMS 13T20 E 5 1 . 7 . 3 . 4 . 4  
MAIN1 MAPS F I L E 1 3 T 2 0  E 5 1 . 7 . 4 .  1 
MAINT RECORDS 1 3 T 1 0  E 4 1 . 7 . 4 . 2  
NON AV BRIEF 1 3 T 4 0  E 7 1 . 7 . 4 . 1 . 1  
PERS COUNSEL .-13T40 E71 . 7 . 3 . 2  

PERS EVALS 13T40 E 7 1 . 7 . 3 .  1 
PERS EVALS 2 1  1 8  WOl. 7 .3 .  1 
PERS SUPERV I SE 1 3 T 4 0  E 7  1 - 7 . 3 . 2  
PERS SUPERVISE 2 1  1 8  WOl . 7 . 3 . 2  
KEEP RECORDS 1 3T20P9ES 1 I 7.2.3 
SCDR RESUPPLY XXXXX E 2 P 1 . 7 . 2 . 1 .  1 
STOW SUPPLYS XXXXX E21 . 7 . 2 . 2  
WORK PARTV X2 XXXXX E 2 H 1 . 6 . 9 . 4  
RESUPPLY CV 1 3 T l O  E 3 H 1 . 7 . 2 . 1 . 2  
SC ONSITE XXXXX E 2 E l .  7.2.  1.2 
D I G  FILL LATRN XXXXX E 2 K 1 . 6 . 9 . 3  
D I Q  FILL TRASH XXXXX E 2 K 1 . 6 . 9 . 2  
CONVOY QUARDX4 XXXXX E 2 K l  . 6 . 9 . 6  
INTERNAL X2 XXXXX E21 - 6 . 0  1 
RESUPPLY CV XXXXX E2H1 . 6 . 9 . 5  
SC RESUPPLY XXXXX E 2 P 1 . 7 . 2 .  1. 1 
I'JPERATE RADIO 1 3 1 1 0  E 2 K 1 . 2 . 3 . 2 .  1 
CONVOY ROUTES 13T30 E 6 K 1 . 1 . 4  
CONVOY 13T30 E6K1 . 2 . 2  
CONVOY TRUtKX7 XXXXX E2K1.2 .  1 
ADDED COMM REO 1 3 T 1 0  E 3 1 . 6 . 7 . 4  
CHG CRYPT0 DAY 1 3 T 1 0  E 2 1 . 3 . 3 . 2 . 1 . 2  
QEN CABLE XOXXXXX E2D 1 I 6 . 3 , 2 . 3  
MS PWR CABLESX2XXXXX E201 . 6 . 2 . 2  
OFFSITE PUR 52D10 E 4 1 . 6 . 9  
PHONE SYST XXXXX E 2 D 1 . 6 . 7 .  1 . 2 . 2  
QND QEN 2 XXXXX E 2 D 1 . 6 . 3 .  i? 
QND MS X2 XXXXX E 2 3 1 , 6 . 2 .  ;? 

~ O K W  a MATL: x3 xxmx ~ 2 ~ 3 . 2 .  s 

PERS COUNSEL 2 1  l a  woi. 7 . 3 . 2  

MCPE 13T10 E 4 0 1 . 5  6. 6 
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Table B.l-1 fCont i nued ) 

EMP 
EMP 
EMP 

EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 

. EMP 
EMP 
ERP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMF 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMD 
EMP 
EMP 
EMP 
EMF 
EHP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMF' 

EMP 

OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMF 
OM IMP 
03 IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM I M P  
OM I M P  
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM IMP 
OM LAU 
OM LAU 
OM LALJ 
OM LAU 
OM L A U  
OM LAU 
OM LAU 
OM LAU 
OM LAU 
OM LAU 
OM LAU 
OM L L U  
OM LAU 
OM LAU 
OM LAU 
OM LAU 
OM L A U  
OM LAU 
OM L A U  
OM LAU 
OM L A U  
OM L k U  
OM L ILU 
OM LAU 
OM LAU 
OM MP 
OM MP 
OM MP 
OM MP 
OM MP 
OM MP 
OM MP 
BM MF 
OM MP 
OM MP 
CM MP 
JM MP 
OM SETUP 
OM SETUP 
OF SETUP 

INSTALL  
LAY 
LAY 
LAY 
LAY 
LAY 
OF FL OA2 
OFFLOAD 
OPERATE 
OPERATE 
OPERATE 
POS ! T I CJN 
POS I T I  ON 
REMOVE 
REF.OVE 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
CONTROL 
CONTROL 
CONTROL 
LAUNCH 
PREFL I OH1 
PREFL I OH1 
PREFL I QHT 
SECURE 
SECURE 
SECURE 
SECURE 
SECURE 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
TRANSFER 
TRANS I T  
TRANS I T  
TRANS I T  
TRANS I T 
ANALYZE 
BR I EF 
8R I EF 
BR I EF 
CHECK 
CREATt 
CREATE 
CREATF 
ENTER 
ENTER 
OPERATE 
SETUP 
CONDUCT 
CONDUCT 
CONNECT 

MCPE x4 xxxxx 
QCS PUR CABLX2 XKXXX 
MS PUR CABLEX2 XXXXX 
MS PUR CABLEX2 XXXXX 
PHONE WIRE xxxxx 
PHONE WIRE xxxxx 
cv x2 xxxxx 
MS TRUCK X2 XXXXX 
30 KW @EN S2D10  
30 KW QEN 5 2 D 1 0  
REFUEL OENS XXXXX 
CV TRUCK ASST Xr(XXX 
MS TRUCK ASST X M X X  
TARP BOW CV X2 XXrAX 
TARP BOW SC X 2  XXXXX 
CAMFLO AVH XS XXXXX 
CAMFLQ CV XS XXXXX 
CAMFLO QCS X 5  XXXXX 
CAMFLO @EN X5 XXXXX 
CAMFLG L S  X5 XXXXX 
CAMFLO MS X5 XXXXX 
CAMFLG ROT X7 XXXXX 
CAMFLO RS X5 XXXXX 
MS W E L T  X2 13T10P 
PRELAU OPS AVO 1 3 T l C  
PRELAU OPS MC 1 3 1 3 2  
PRELAU OPS MPO 1 3 1 1 0  

xxxxx 
ATTACH WNQS X2 1 3 T 1 0  
LOAD AV ON S T N D l 3 T l O  
OPEN AV CONTAI N 1 3 T l O  
AV TO L S  1 3 T 1 0  
AVH FM SERVICE 1 3 7 1 0  
L S  1 3 1 1 0  
RS FM LAU X3 1 3 1 1 0  
STOW L S  Ab 3ER 1 3 T 1 0  
AVH FOR SERV I CE 1 31 1 0 
ENERO I ZE OCS EO1 3 T  1 0 
INST L S  LADDER XXXXX 
L S  I N  LSS ASST XXXXX 
PREP L S  FOR L A U 1 3 T l O  
R I O  LS D A V I T  1 3 1 1 0  
RS FOR LAUNCH 1 3 1 1 0  
RS I N  RSS 1 3 T 1 0  
AV TO L S  X3 1 3 T 1 0  
4VH TO H I D E  XXXXX 
ALH TO RS 1 3 T 1 0  
LS TO LSS 1 3 T 1 0  
RS 7'0 RSS 1 3 1 1  0 
M I  SS I ON PROF I L E  1 3130 
MISSION ONSITE 1 3 T 3 0  
OFFSl  TE TRAVEL 1 3140 
PRESENT OFSITE 1 3 1 4 0  
END DATA CK 1 3 T 1 0  
M I  SS I dt.1 OVERLAY 1 3 7 1  0 
S I T  D l S P  X2 1 3 1 1 0  
UPDATE I N T L  S I T 1 3 1 1 0  
ENTER DATA 1 3 1 1  0 
RECORD M I S S I O N  1 3 T 1 0  
SC TK OFSITE XXXXX 
NAV DISPLAY 1 3 T 1 0  
VERIFY S I T E  S E L 1 3 T 4 0  
VERIFY SURVEY 1 3 1 3 0  
FdC X2 1 3 T 1 0  

E 2 D 1 . 6 . 6 .  1 
E 2 D 1 . 6 . 3 .  1 
E2D1 I 6 . 2 . 2  
E 2 D 1 . 6 . 3 .  1 
E251.6.7.  1 . 2 .  1 
E 2 D 1 . 6 . 7 .  1 
E 2 D 1 . 6 . 8 . 2 . 4  
E 2 D 1 . 6 . 2 . 1  
E 2 1 . 6 . 3 . 9  
E 4 1 . 6 . 3 . 9  
E21.6.13.  1 
E 2 K 1 - 3 .  1 . 3 .  S .  1 
E Z K . .  3.  1 . 3 . 7 ,  1 
E 2 D ' . 6 . 8 . 2  1 
€ 2 0 1 . 6 . 8 . 2 . 2  
E 2 D 1 . 6 .  1 
E 2 D 1 . 6 .  1 
E 2 D 1 . 6 .  1 
E2D1 .6 .  1 
E 2 D 1 . 6 .  1 
E 2 D 1 . 6 .  1 
E 2 D l .  6.  1 
E3D1.  b. 1 

' 9 E 4 D 1 . 6 . 2 . 3 .  1 
E 4 A 1 . 5 . 4 . 2  
E 6 A l .  5 .4 .2  
E 3 A 1 . 5 . 4 . 2  
XXA' 6 
E3A 4 .  1 .  1 . 2 . 3  
E2A1  I 5. 1 . 1 . 2 . 2  
E 2 A 1 . 5 . 1 . 1 . 2 .  1 
E 2 A l .  5. 1 . 3 . 3  
E 3 A 1 . 5 . 7 . 9 .  1 
E 3 A 1 . 5 . 7  
E 3 J 1  5 .7 .  1 
E 2 A 1 . 5 .  1 . 3 . 3  
E3A1 . 5 . 7  9 
E 3 K 1 . 5 . 4 . 1  
E 2 A 1 . 5 . 2 .  1 . 2  
E 2 A 1 . 5 . 2 .  1 . 2  
E 3 A 1 . 5 . 2 . 2 . 4  
E 2 A 1 . 5 .  1 . 3  
~~~~~~~~~3 
E 3 J 1 . 5 . 5 . 2  
E 3 A l .  5. 1 . 3 . 2  
E 2 A 1 . 5 . 7 . 4  
E 3 J 1 . 5 . 5 .  1 .  1 
E 3 A 1 . 5 . 2 . 1 .  I 
E 3 J 1  I 5.5.  1 
E 6 A 1 . 4 . 2  
E 6 A 1 . 4 . 4  
E 7 F 1 . 7 . 7  
E 7 F 1 . 7 . 7  
E 4 A 1 . 4 . 7 .  1 I 3 
E 3 A 1 . 4 . 5  
E 3 1 . 4 . 2 .  1 
E 3 A 1 . 4 . 2  
E 2 A 1 . 4 . 7  
E2A!. 4 .7  
E 2 F 1  I 7.7 
E i  4 1 . 4 . 7 . 2  
C K l  3 . 1 . 2  
E 6 K 1 . 3 . 1 . 2  
E 2 K 1 . 3 . 3 . 1 . 1 . 2  
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Table B.l-1 (Continued) 

EMP 
EMP 
EMP 
EMP 

EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
Em) 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
ElW 
EMP 
EPlP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
EMP 
E r ?  
EMP 
EMP 
EMP 
EMP 
ZMP 
EMP 
EMP 
FLT OPS 
FLT OPS 
FLT OPS 

mr 

OM scrup 
OM SETUP 
OM SETUP 
OM SETUP 
e!? SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM S€TUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
8M SETUP 
OM SETUP 
Cm SETUP 
OM SETUP 
OM SETUP 
UPl SETUP 
OR SETUP 
OM SETUP 
bn SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETUP 
OM SETdP 
9M SETUP 
OM SETUP 
OM SETUP 
UM SETUF 
OM SETUP 
BM SETUP 
OM SETUP 
OM SS 
OM SS 
OM SS 
OM SS 
OM SS 
OM 59 
OM SS 
01s IMP 

81s I M P  
01% 'IMP 
OTS IMP 
OTS !MP 
OTS I M P  
OTS IMP 
OTS IMP 
t3TS I?lP 
01s IMP 
Otl CCSSTROL 
OM CClNTRdL 

errs MP 

OM C ~ ~ T R O L  

CONNECT 
CONNECT 
CONNECT 
LAY 
LAY 
LAY 
OFFLOAO 
OFFL5PD 
OFFLOAD 
OFFLUAD 
OFF L 0 AD 
OFFLUAD 
POS I T I ON 
POSITION 
POS I T I ON 
POSIT i ON 
POS I T I ON 
POSITION 
POSITION 
POSl T I ON 
POSIT I ON 
POSIT ION 
POSITION 
POS 1 T I ON 
POSIT I ON 
REMOVE 
REMdVE 
REMOVE 
REMOVE 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
SETUP 
START 
START 
START 
CONDUCT 
EVALUATE 
NAV I QATE 
OPERATE. 
OPERATE 
SL'R VE Y 
SURVEY 
L A Y  
MA I NT A I N 
PROV I DE 
PRC"1 DE 

PROV I DE 
PROV I DE 
PROV I CE 
PROV I DF: 
P R W  I DE 
PROV I DE 
CONDUCT 
CONTHOL 
CONTROL 

ma >DE 

OEN 1 CABLE X2 XXXXX 
RQT GEN CABLX2 13T10 
RS W I D E  CBLX2 13T10 
FOC X3 13T10 
QEN 1 CABLE X2 XXXXX 
flS QUIDE CBLXO XXXXX 
AVH TK STUP X2 XXXXX 
QCS TK x2 xxxxx 
L S  TK x2 xxxxx 
ROT x2 xxxxx 
RS TK xxxxx 
sc x2 xxxxx 
2 30KW QEN xxxxx 
ALL TRUCKS X7 XXXXX 
QCS TRUCK ASST XXXXX 
LEVEL BCS TKXZ XXXXX 
LEVEL L S  TK X2 XXXXX 
L S  TRUCK ASST XXXXX 
RQT ASST xxxxx 
ROT TRAILER XXXXX 
RS TRUCK ASST XXXXX 
sc xxxxx 
UNHITCH kQT X2 XXXXX 
UNHTCH 2 3OKWXSXXXXX 
WALKERS STONX3 XXXXX 
TARP BOW AVHX2 XXXXX 
TARP Bod L S  X2 XXXXX 
TARP BOW RS X2 XXXXX 
TARP ROT X 2  XXXXX 
OCS ANTENNA 1 3 1 1  0 
DCS corn 1311 0 
QCS CRYPT0 13T10 
0t;S ENVIRON XXXX"  
QCS EQUIP 1 3 T l u  
DCS QND x2 xxxxx 
QCS HARDWARE XXXXX 
QCS LDR-PLAT XXXXX 
QEN 1 QND X2 iiXXXX 
mi) ROT @Et4 X2 XXXXX 
LS FOR LAU X2 1 3 1 1 0  
30KV QEN 52D10 
I N I T  ,ATA LOAD 13T10 
ROT "EN x2 52D10 
MAP . <CON 1 3 1 4 0  
PRCPOSED SbTE 1 3 1 4 0  
CROSZ COUNTRY 13T20 
RAD IO xxxxx 
VEH I CLE xxxxx 
ASS I ST xxxxx 
PROPOSED SITE 1 3 1 4 0  
OFFSITE WIRE XXXXX 
CBR DECON XXXXX 
AOMIN SUPPORT XXXXX 
BERTHlNQ FAC XXXXX 
DEF POSlT lON XXXXX 
DEF WIR xxxxx 
FOXHOLES xxxxx 
MFSS FAC xxxxx 
$ANI FAC xxxxx 
SHOWER FAC XXXY" 
SURV SERV XXX,.. . 
ARTYOBd MPC 1 3 T 1 0  
AV F i r Q P T  AVO 13T10 
AV MISSION MC 13T30 

E 2 K 1 . 3 . 4 .  1 . 2  
E 2 K 1 . 3 . 4 .  7 . 2  
E 2 K 1 . 3 . 3 .  1 .  1 . 2  
E 3 K 1 . 3 . 3 .  1 .  1 .  1 
E 2 K 1 . 3 . 4 .  1 .  1 
E 2 K 1 . 3 . 3 . 1 . 1 . 1  
E 2 K 1 . 3 . 2 . 2 . 6  
E 2 K 1 . 3 . 2 . 2 . 2  
E 2 K 1 . 3 . 2 . 2 . 4  
E 2 K 1 . 3 . 2 . 2 . 7  
E 2 K 1 . 3 . 2 . 2 . 3  
E2Ki. 3.2. 1 .  1 
E 2 K 1 . 3 . 1  1 . 6  
E 2 K 1 . 3 . 1  
E2K1.3.  1 . 3 . 2 .  1 
E 2 K l .  3. 1 . 3 . 2 . 2  
E 2 K 1 . 3 .  I .  3 . 3 . 2  
E 2 C l .  3 . 1 . 3 . 3 .  1 
E 2 K 1 . 3 .  1 . 3 . 6 .  1 
E 2 K 1 . 3 .  1. 1 . 6  
E 2 K 1 . 3 .  1. 3 . 4  1 

E 2 K 1 . 3 .  1 . 3 . 6 . 2  
E 2 K 1 . 3 .  ' .  3.6.3 
E 2 K 1 . 3 .  1 
E 2 K l .  3. L. 1 . 5  
E 2 K 1 . 3 . 2  1 . 4  
E 2 K 1 . 3 . 2 .  1 . 5  
E 2 K 1 . 3 . 2 .  1 .2  
E 2 K 1 . 3 . 3 . 4  
E 3 K 1 . 3 . 3 . 2 .  1 
E 3 K 1 . 3 . 3 . 2 .  1 . 3  
E 2 K 1 . 3  5 . 4  
E 3 K 1 . 3 . 5 .  4. 4.  1 - 
E 2 K l .  3 . 4 .  2 
E2K1. 3 .5 .  C 9. 1 
E2K1. 3 .5 .4 .  4 
E 2 K l .  3 . 4 . 2  
E 2 K 1 . 3 . 4 . 2  
E4K1. 3.2.2.  4. 1 
E 4 K 1 . 3 . 4 . 3 .  1 .  1 .  
E3K1. 3. 6 . 4 .  2. 1 
E 2 K l  3.4.3. 1 .  1.  
E761.  1 .  1 
E761.  1 . 2 . 3  
E561 . 1 . 2 . 2  
E281.  1 . 2 .  4 
E281.  1 .2 .  1 
E 2 b l .  1 . 3  
E781.  1 . 3  
XX31. 6. 7. 1 .  1 
XXSl . 6 . 6 . 3  
X X l .  6 . 6  
XXDl - 6 . 5 . 3  
XXDl .  6 4 . 2  
XXDl . 6 . 4 . 3  
XXDl . 6 .  4. 1 
XXDl - 6 . 5 . 2  
XXDl . 6 . 5 .  1 
XXD1.6 5 . 4  
XXOl . 6 . 4 . 4  
E3A2. 2.3 
E4A2. 1 ,  3 
E 6 A 2 . 2 . 3  

E2K1.3 .1 .3 . .1  
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Table B . 1 - 1  (Continued) 

F L T  OPS 
F L T  OPS 
F L T  OPS 
F L T  OPS 
F L T  OPS 
F L T  OPS 
F L T  OPS 
F L T  OPS 
r 'LT OPS 
ORO M A I N  1 
OR3 M A I N  1 
OPQ M A I N  1 
JRG M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
OR0 M A I N  1 
ORQ P5AIN 1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
0-Q M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORG M A I N  1 

b R Q  M A I N  1 
ORQ M A I N  I 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
dRQ M A I N  1 
CiRO M A I N  1 
OF0 M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
ORQ M A I N  1 
OhQ M A I N  1 
O i Q  M A I N  1 
ORQ M A I N  1 
3RQ !WIN 1 
ORG W A I N  1 
ORQ M A l N  1 
ORQ M A I N  1 
ORQ Y A I N  1 
ORQ MA1 N 1 
ORQ M A I N  1 
ORQ M A I N  1 
ORG MAIN 1 
8RO M A I N  1 
ORQ M A I N  1 
OR0 M A I N  1 
ORQ MA!N 1 
ORQ M A I N  1 
ORG M A I N  1 
t'SQ MAIN 1 
CZC H A I N  1 
Uh'3 M A I N  1 
TRQ M A I N  1 
QRQ M A I N  1 
ORQ M A l h  1 

e m  MAIN 1 

OM RECOVERY 
OM R E X V E R Y  
OM RE X V E R Y  
OM REGOVERY 
OM R E X V E R Y  
OM RECOVERY 
OM RE2OVERY 
OM Rt3OVEFiY 
OM R E X V E R Y  
PM AV 
PM A\' 
PM A\! 
PM AV 
PM A\! 
PM AV 
PM A\! 
PM AV 
PM A\! 
PM A\! 
PM A\! 
PM A\! 
PM AV 
PM A\, 
PM A\/ 
PM AV 
PM AV 
PM A\! 
PM A\! 
PM AV 
PM A\! 
PM AV 
PM A\! 
F M  GV 
PM A\! 
PPI A\' 
PM A\/ 
PM A\' 
PM A\/ 
PPI A\! 
PM AV 
PM A\IH 
PM AVY 
PM A\!+ 
P M  A f t 4  
PM 0C:S 
PM QCS 
PM QCS 
DM QCS 
PM QCS 
PM QC:3 
PM QCS 

P W  c['s 
P h  Gr:S 
PM 9 C S  
PM GCS 
PM Q C S  
PM QCS 
PM QCS 
YR Q C S  
PM Gc:s 
Ppr 3c:s 
PH QCS 
PM QCS 

P r ,  o c i  

LOAD 
LOAD 
REMOVE 
REMOVE 
SECURE 
SETUP 
SUPERV 1 SE 
TRANS IT 
TRANS!T 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
i NSP 
I NSP 
I NSP 

I NSP 
! NSP 
I NSP 
I NSP 
I NSP 
R P L  
R P L  
R P L  
R P L  
R P L  
R P L  
R P L  
R P L  
RPI. 
svc 
svc 
svc 
9vc 
svc 
svc 
svc 
svc 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
1 NSP 
I ;isp 
I NSP 
I NSP 
I NSP 
I NSP 
I NSO 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
svc 
svc 
svc 
svc 
svc 
svc 

I r w  

AV ON AVH 1 31 1 0 E 4 W 2 . 3 .  ? - 4  
AV ON AVH X 3  XXXXX E2W2. 3 . 3 . 4  
AV F M  RS 1 3 T 1 0  E4W2.3.3. 1 
AV FM R S  X 3  XXXXX E2W2.3. 3.3. 1 
RS F M  RECVRYX3 1 3 T 1 0  E3W2.3.2. 1 . 6  
E? FOR RECVRY 1 3 T 1 0  E 3 W 2 . C . 2 . 1 . 6  
SAFETY 1 3 T 2 0  ESW2.2.5 
AV-AVH TO DEST XXXXX E2W2.3.3 
AVH- RSS XXYXX E2W2.3.3.4 
1 5 0  HR ENQ POD 1 3 T 1 0  E 3 1 5 0  HR PM OAP 
1 5 0  HR LHW 1 3 T l O P 9 E 4 1 5 0  HR PM O A f  
1 5 0  HR RHW 1 3 T l O P 9 E 4 1 5 C  HR 2M OAE 
75 HR B L 4 D  1 3 T l  OPQE47T HR PM 3ACE 
75 HR FS 1 3 T l O P 9 E 4 ; 5  HR PM OAC 
75 HR PROP 1 3 T l O P 9 E 4 7 5  HR PM OAAP 
75 HR STRUCT 1 3 T l O P S E 4 7 5  HR PM OAAE 
A / A  SENS 1 3 T 1  O P 9 E 4  OAAH 
ATTREF ASSY 1 3 f l O P 9 E 4  O A A J  
AV REC HORN 1 3 f 2 3 P 9 E S W  0. i 
F U E L  SERV 1 3 T 1 0  E 3  OAH 
PF.FLT AV 1 3 f l O  E 3 A  CA 
PROP A L  SS 1 3 T 1  OP9E4W O A J  
P S T F L T  AV 1 3 T 1 0  E3W CIA 
1 5 0  HR ALTR 1 3 T l f  ' 9 E 4 1 5 0  HR PM OAL 
1 5 0  HR ALTR 1 3 T 2 t  9 E 5 1 5 0  HR PM BAL 
1 5 0  HR ALTR 1 3 T l O P 9 E 4 1 5 0  HR PM 3AL 
1 5 0  HR PROP 13T1OPQE415O HR PM OAL 
300 HR FPUMP 1 3 T l O P 9 E 4 3 0 0  HR PM OAC 
75 HR SPK P L Q  1 3 T 1 5  E375 HR PM OAAP 

MPS D A Y I F L I R  13T10PCr-4  OE 
MPS D A Y I F L I R  1 3 T l O P Q r - 4  3 E  
1 5 0  HR ENQ M A I Y 1 3 T l O  E 4 1 5 0  Ht3 PM OAL 
1 5 0  HR ENG M A I N 1 3 T l O P 9 E 4 1 5 0  HR PM OAL 
AV 75 HR 1 3 T 1 0  E375 HR PM OA 
AV 75 I *R 1 3 T l O P 9 E 4 7 5  HR PM OA 
C L N  SHED WNDWS 1 3 T 1 0  E Z A  OEBAB 
DMBS ! BXWK) 1 3 T 1 0  E4 OE 
F K P S  (3XWK) 1 3 T 1 0  E 4 F O E  
PRrLT AV 1 3 T 1 0  E 3 A  OA 
AV CONTAINER 1 3 T 1 0  €2 OAT 
AV H O I S T  F X  1 3 T 2 0  E5 OAN 
CRANE 1 3 T 1  O P 9 E 4  OASA 
CRANE K I T  1 3 T 1  O P 9 E 4  OAS 
A I R  F I L T E R  1 3 T  1 O P 9 E 4  XODAAK 
AUX SYS PUR 1 3 T l O P B E 4  XODAAXX . 
OLWR CENTR 1 3 T 1  O P 9 E 4  XdDAAJCE 

. D A T A  L I N K  1 3 1 1 0  E4 8DAC 
ELECT I N S T L  1 3 T 1 0 P Q E 4  XODAA3 
NAV D l S P  SYS D A 1 3 T l O P S E 4  ODAJ 

1 3 T 1 0  E4 XODAB3 PSG- 2 A  
PWR CABLE 5 2 0 1 0  E4 039 
PUR MONITOR 1 3 T l O P S E 4  XODAA3AE 
PWR R E E L  XXXXX E2 OD9 
SHELTER ASSY 1 3 T l O P 9 E 4  XODA 
T / C  TERM 1 3 T 2 0 P 9 E 5  O D 4  
T A - 3 1 2  B A T  7 X H  1 3 T l 0  E3 XODBAS 
V R C - 4 6  ' 4 X H R )  1 3 1 7 0  E 4  XODAB4 
A I R  F I L T E R  l Z T 2 0 P 9 E S  XODAAK 
BA ASSY 1 3 T 2 0 P 9 E B  XODADF 
B A  T I L T  1 3 T 2 0 P Q E J  ODAEF 
B A  F I L T  1 3 T 2 0 P 9 E 5  ODAFF 
BA F I L T  1 3 T 2 0 P 9 E 5  QDAFF 
BA F I L T /  DLA 1 3 T 2 0 P S E t  ODIhLC 

75 HR SPK P L Q  1 3 T 1 3 P Q E 4 7 9  HR PM OAAP 



Table B.l-1 (Continued) 

ORG M A i N  I 
O R 0  M A I N  1 
ORG M A I N  1 
ORQ M A I N  1 
ORG MAIPl 1 
ORG M A I N  'I 
OR@ M A I N  1 
ORQ M A I N  ! 
ORG M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORQ M A I N  1 
ORG 7 A I N  1 
f'fR0 - : A I N  1 
ORO M A I N  1 
ORG M A I N  1 
ORB M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORD M A I N  1 
ORG M A I N  1 
ORG R A I N  1 
ORG M A I N  1 
ORB M A I N  1 
ORG M A I N  1 
OR@ M A I N  1 
ORG X 4 1 N  1 
ORG ? T . I Y  1 
OR0 h A I N  1 
3RG M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
OR0 M A I N  ' 
ORG M A I N  1 
ORG M A I N  1 
ORP M A I N  1 
ORG M A I N  1 
OR(? M A I N  1 
ORG M A I N  1 
ORG K A l N  1 
ORQ M A I N  1 
ORB M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
6RQ M A I N  1 
OR0 M A i N  1 
ORG M41N 1 
tlRQ M A i N  1 
OR9 M A I N  1 
ORG M A I N  1 
URO M A I N  1 
dkQ M A I N  1 
Of& M A I N  1 

ORQ M A I N  1 
ORQ M A I N  1 
OR0 M A I N  1 
ORQ M A I N  1 
ORG M A I N  1 
ORQ M A I N  i 
ORG M A I N  1 
ORG M A I N  1 

OR0 M A I N  .1 

PM GCS 
PM CCS 
PM G(:S 
PM GC3 
PM GCS 
2 M  OCS 
FM Q C S  
PM GCS 
PM QCS 
Prl GCS 
PM GC5 
PM QCS 
PM GC3 
PM GC3 
PM QCS 
F M  QCS 
PM GC3 
PM GC3 

I'M LS 

PM -3 
PM M:; 
PM M:i 
Ptl M 3  
PM M:i 
PM MS 
PI'? M': 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM PS 
PM MS 
PM MS 
PM MS 
P)r Ims 
PM MS 
PM MS 
PM MS 
PM MS 
PM ES 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM MS 
PM M,S 
P M  MS 
PM MS 
PM MS 
PM MS 
PM IJS 
PM MS 
PM MS 
PM RS 

Pm 0::s 

PM L:i 

svc 
svc 
svc 
svc 
svc 
svc 
svc 
svc 
svc 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
T E S T  
TEST 
TEST 
TEST 
svc 
TEST 
I NSP 
I NSP 
I NSP 
: NSP 
I NSP 
: NSP 
I NSP 
I NSP 
! NSP 
1 NSP 
I NSP 
I NSP 
i NSP 
I NSP 
I NFP 
I NSP 
I NSP 
I NSP 
I NSP 
1 NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSF 
I NSP 
I NSP 
I NSP 
I NSP 
S NSP 
I NSP 
i NSP 
svc 
svc 
svc 
svc 
TEST 
TEST 
TEST 
TEST 
TEST 
TEST 
svc 

1 3 T 2 0 F s E S  COM/SIG RK 
GCS DOOR 13'20P9ES 
Q C S I U  F SCN 1 3 T 2 O P 9 E 3  
O C S l U  S SCN 1 3 T 2 0 P 9 E 5  
MCPE 1 3 T  1 OP9Ed 
PRC 68 B A T  5 X H  XXXXX lL2 

1 3 T 2 0 F  dE5 T / C  TERM 
VRA 1 3 T 1 0  E 4  
J R A  1 3 T 2 0 P 9 E S  
AUX SYS PUR 1 3 T 1 0 P 9 E 4  
AV C+D 1 3 T 2 0 P Y E 5  
B'.WR CENTR 1 3T 1 OP9E4 
MC C+D 1 3 T 2 0 :  3E5 
MP C+D 1 3 T 2 0 P 9 E S  
POWER CABLE 1 3 T 1 0  E 4  
P R C - 6 6  (5XHFt) XXXXX E2 
PUR MON I TOR 1 3T: OP9E4 
SHEL'F S ASSY 1 3 T  1 O P 9 E 4  
T / C  A M  1 3 T Z O P 9 E 5  
L A U N C h  S Y 5  NO 1 3 T l O P 9 E 4  
SHUTTLE 1 3 T l O P 9 E 4 A  
AC PUR PNL 1 3 T  1 OPSE4 
ADT TESTSET 1 3 T l  OP9E4 
A I R  COND 1 3 T l  O P 9 E 4  
A I R  F I L T E R  XXXXX E2 
AV F A U L T  C". 1 3 T 1 0 P 9 E A  
AV WING S T E  13T;C E2 
AV WINQ STE WK 1 3 T 1 0  E2 
AV WIkQ STC WK 1 3 T 1 0  C 4  
AV WORKSTAND 13f ;O E2 
A V F I  TRO I F  1 3 1 1 0 P 9 E 4  
BLOWER I NST 1 311 OPSE4 
C L N  BLOWER XXXXX E2 
DC FUR ASSY 1 3 T l  OP9E4 
DOOR I N S T  XYXXX E2 
E L E C T R I C  I N S T  1 3 T 1 0 P S E 4  
ELEVON TCAB 1 c T 1  OP9E4 
Hb I S T  ' S T , D  E2 
I N S P  NPS 1 3 T  1 OP9E4 
LOO I C DRAWR 1 3 T  1 OPSE4 
MPS L t F T  F X  XXXXX E2 
OPEP ASSY 1 3 T  1 O P 9 E 4  
POWER WONT 1 3 T  1 W 9 E 4  
PUR SUPLY A i 3 7 1 O P 9 E 4  
PUR SUPLY B 1 3 T l O P S E 4  
RACK ASSY 1 3 T  1 OP9E 
RELAY ASS7 1 3 T  1 O P 9 E 4  
SEL F TEST F X  1 3 T 1  OP9E4 
W E L T  XXXXX €2 
' E S T  CABLE 1 3 T  1 OP9E4 
UMB I Y T C  AY 1 3 T l  OP9E4 
UMB T E S  'CAB 1 3 1 1  OPSE4 
V I D E O  MONTR 1 3 T l O P S E 4  
F/B ASSY 1 3 T 2 0 P S E S  
M- 13 D V 2 N  XXXXX E 2  
13ST Ed CAL PM 1 3 T 2 0 P 9 E S  
TEST E O  CAL PM 1 3 T 2 0 P 9 E S  
AC PUR PNL 1 37 1 OP9E4 
AV F A U L T  1 3 T l  OP9E4 
DC PWH ASSY 1 3 T l O P S E 4  
L O 8  I C DRAUR 1 37 1 C .'&E4 
OPER ASSY 1 3 -  &)pi's 1 
RELAY ASSY - 2- -..-cb*., 

RECOV S'tS fib 1 27' .*.k 4 

XODAL 
XODAAR 
ODP' 
ODALU 
XODAAF 
ODAB 8 
OD4 
ODAFK 
ODAFK 
XODAAXX 
ODADH 
XQDAAJCE 
ODAFH 
ODAEH 
XODALP 
X(YDAB1 
XOCAA3AE 
XODP. 
1u4 
OB 
OR 
GOQC 
OQ0H 
OOAAN 
OQAAP 
O W  
OOX 
OGX 
OQR 
OQZ 
OGQJ 
OQAAK 
0GP.AK 
OQQKBY 
OQAAM 
OGAAL 
dGQKA 
OGY 
OQR 
0008 
OEV 
IQQD 

OQAALAE 
OQQF 
UQPO 
CQQEA 
OQQB J Y 
OQQC X 
OQA& 
OGQK 
dQOt 
Of- .)KB 
0 

I - 1  
OQ 
00 
OOOi 
OGQ 
OGQKBX 
OQOB 
OQOD 
OliCDJX 
OC 

- 

. D-6 



Table B.l-1 (Continued) 

unG MA.N 1 
@RG MA13 1 
@RG M A I N  1 
ORG M A l Y  1 
OR0 PiAI' 1 
ORG M A I N  I 
ORG MA11 1 
ORG M k I N  ! 
ORG PlAIN ? 
ORG H A i N  1 
ORG M A I N  1 
ORG R A I N  1 
ORG M A I N  1 
bPG M A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORG M A i S  1 
ORG MAItx I 

ORG M A I N  1 
ORG M A I N  1 
SRG F A I N  1 
ORG M A I N  1 
ORC MA!N 1 
ORO M A I N  1 
bRG R A I N  1 
ORG M A I N  1 
ORG M A I N  1 
ORG M A l Y  1 
ORG M A I N  1 
OR0 M A I N  1 
ORG M A I N  1 
ORB WAIN 1 
bRG EA!'! ! 
ORG M A i N  1 
ORG M A I N  ' 
7RG MA!F I 
ORG MAIN 1 
r R G  h A l N  1 
3RG M A I N  1 
ORG H A l N  1 
ORG M A I N  1 
ORG M A l t J  1 
OPG M A l N  1 
OR0 M 4 I N  1 
ORG M A I N  2 
ORG M A I N  2 
ORG t l A l N  2 
bRG R A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  3 
ORG M A I N  2 
6 R G  MPII I  2 
dRG M A I N  2 
ORG M A I N  2 
ORG M A I N  ? 
3RO M A l N  2 
ORG M A I N  2 
ORG M A I N  2 
OF0 Y A I N  2 
ORG M A I N  2 
ORG M A I N  2 

33 M A l h  2 
uRG M P l N  2 

PP VH 
PI* VH 
PM VH 
PM VH 
PM VH 
PR VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PM VH 
PW VH 
PM v!+ 
PM VH 
PM VH 
PM VH 
PM '4i i  
PM VH 
P M  VH 
PM vu 
PV VH 
PM VH 
p p  vu 

Pt 
9 
?E ..-! 
PM yc. 
PM VH 
PM VH 
Ptl VH 
PM VH 
PM VH 
PM J H  
PM VH 
PM VH 
PM VH 
P'1 Lrl 
PM VH 
CM RV 
CF! AV 
CW AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM A'J 
CM AV 
CM AV 
CM AV 
t P 1  A\' 
CM AV 
CM AV 
CM AV 
CP AV 
CM AV 
CM A b  
CM A J  

I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
1 NSP 
I NSP 
I NSP 
I NSP 
I NSP 
1 NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
1 NSP 
I NSP 
I YSP 
I NSP 
! NSF 
I HSP 
1 NSP 
I NSP 
I htSP 
I NSP 
INS? 
I NSP 
I NSP 
LUBE 
I LJSE 
'SJ'3E - .JBE 
LUBE 
LUBE 
LUBE 
LUBE 
LUBE 
L U B E  
L U J E  
LURE 
L U B E  
A D J  
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
I NSP 
9/  R 
I .R 
R/ R 
R/ R 
R/ R 
3/ R 
R/ R 
R/ R 
R/ R 
R/ R 

R/ R 
R/  R 

1 .SKW GEN X2 5 2 D 1 0  E4 MGRGT 
30KW GEN 1 5 2 D 1 0  E2 GGS 
30KW GEN 2 5 2 D 1 0  E2 GGS 
TRLR. M 1 1 6  CY XXXXX E2 QRG 
TRLR, M 1 1 6  MO XXXXX E2 GdG 
TRLR, M 1 1 6  S A  5 2 D 1 0  E2 GRG 
TRLR, P1116 WK XXXXX E2 GRG 
TRLR, M 2 0 0  D Y 2  XXXXX E2 GGT 
TRLR, M200 MO2 XXXXX E2 GGT 
TRLR, M200 WK2 XXXXX E2 GOT 
TRUCK, M e 8 2  DY XXXXX E2 GPV 
TRUCK, M882 YO XXXXX €2 QPV 
TRUCK, M882 UK XXXXX E2 GPV 
TRUCK, M 9 2 7  DY XXXXX E2 GCS 
TRUCK, M 9 2 7  DY XXXXX E2 QCV 
TRUCK, M 9 2 7  DY XXXXX E2 QHV 
TRUCK, M 9 2 7  DY XXXXX E2 CmV 
TRUCK, M 9 2 7  MO XX>.V,X E2 GCS 
TRUCK, M 9 2 7  MO XXXXX E2 GCV 
TRUCK, M 9 2 7  :O XXXXX E2 GHV 
TRUCK, M 9 2 7  MO XXXXX E2 GMV 
TRUCK. M 9 2 7  UK XXXXX E2 GCS 
TRUCK, R927 WK XXXXX E2 GCV 
TRUCK, R927 UK XXXXX E2 GHV 
TRUCK, M 9 2 7  UK XXXXX E2 QMV 
TRUCK, R942 DY XXXXX E2 QLV 
TRUCK, M 9 4 2  DY XXXXX E2 GRV 
TR;ICK, M 9 4 2  NO XXXXX E2 GLV 
TRUCK, M 9 4 2  MO XXXXX E2 GRV 
TRUCK, R942 WK XXXXX E2 QLV 
TRUCK, M 9 4 2  WK XXXXX E2 GRV 
TRUCK, M e 8 2  DY XAXXX E2 GPV 
TRUCK, M 9 2 7  DY XXXXX E2 GCS 
TRL'?K, M 9 E 7  DY XXXXX E2 GCV 
TRUCK, M 9 2 7  DY XXXXi; E2 GHV 
TRUCK, M 9 2 7  DY XXXXX E2 GMV 
TRUCK, M 9 2 7  MO X"'IXX E2 QCS 
TRUCX, R927 !IO XXYXX E2 GCV 
TRUCK, M 9 2 7  MO XXXXX E2 GHV 
TRUCK, RQ27 MO XXXXX E2 C"') 

TRUCK, M 9 4 2  DY XXXXX E2 

TRUCK, M 9 4 2  MO XXXXX E2 GLV 
TRUCK, M 9 4 2  MO XXXXX E2 CRV 
PROPUL S Y S  1 3 T l  OPSE4OAAM 
AF AV PPR 1 3 T  1 0 ° 3 E 4 0 A  
AV PUR CAB 1 3 T 2 0  E S t A A E  
DMPS 1 3 T  1 OP9E4OE 
FRPS 1 3 T 1  OP9E4FOE 
FUEL SYS 1 3 1 1 0  E3OAC 
F U E L  S Y S  1 31 1 bP9E4OAC 
PROPUL SYS 1 3 1 1  DP9E4OAAM 
W A  SEW 1 3 T 1  OF9E4OAAHX 
ADT ELECTRON 1 3 T  1 0 EOOAAWAF 
ADT ELECTRON '3T lOP9E4OAAWAF 
RTTREF ASSY 1 3 1 1  OP9E4OAAJ 
AV PUR C A B  1 3 T 2 0  ESOAAE 
DMPS 1 3 1 1 0  E4dE 
DMPS 1 3 1 1  OP9E4OE 
ENO i NE ASSY 1 31 1 0 E3OAAMABAH 
E N G I N E  ASSY 13T lOP9E4OAAMABAH 
E N G I N E  MODlJLE 1 3 T 1  OP9E4QAAMAB 
FCEP I 3 T  1 OP9E4OAAL 
FMPS 1 3 T 1 0  E 4 F O E  

TRUCK, M 9 4 2  DY XXXXX E2 bi. 



Table B .  1-1 (Continued) 

ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
CRG M A I N  2 
ORG M A I N  2 
ORB M A I N  2 
O R t  i A l N  2 
ORG M A I N  2 
ORG M A l N  2 
ORG M A I N  2 
bRG M A I N  2 
ORQ M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORB M A I N  2 
ORG M A I N  2 
dRG M A I N  2 
ORQ M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
OR0 M A I N  2 
ORB M A I N  2 
ORG M A I N  2 
M G  M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
CRB M A I N  2 
ORQ MP.IN 2 
ORG M A I N  2 
ORG MAIN 2 
ORG M A I N  2 
URG M A I N  2 
ORG M A I N  2 
6RG M A I N  2 
6RG M A I N  2 
JRQ R A I N  2 
ORG M A ’ N  2 
ORG M A I N  2 
ORG M A I N  2 
dRG N A I N  2 

.G M A I N  2 
OR3 M A I N  2 
ORG V A I N  2 
OR0 M A I N  2 
ORG M A I N  2 
ORQ M A I N  2 
ORQ M A I N  2 
ORQ M A I N  2 
ORQ M A I N  2 
ORG M A I N  2 
ORG M A l l i  2 
ORG M A I N  2 

CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CP! AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM AV 
CM A\/ 
CM AV 
CM Ab 
CM AVH 
CM AVH 
CM AVH 
CM AVH 
CM AVH 
CM AVH 
CM AVH 
CM AVH 
2M AVH 
CM AVH 
CM GCS 
CM GCS 
CM GCS 
CM GCS 
CM OCS 
2M ocs 
CP! GCS 
CM OCS 
CM QCS 
CM OCS 
CM OCS 
CM GCS 
CM GCS 
CM QCS 
CM QCS 
CM OCS 
CM GCS 
CM QCS 
CM GCS 
CM QCS 
CM QCS 
C q  QCS 
CM GCS 
CM QCS 
CM OCS 
CM QCS 
CM QCS 
cil GCS 
CM QCS 
CM QCS 
CM OCS 
CM QCS 
CM QCS 
CM QCS 

R/ R 
h,’ R 
R/ R 
R/ R 
R/ R 
R/R 
R/ R 
R/ R 
R/ R 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
TEST 
I YSP 
R/ R 
R/ R 
R/ R 
R/ R 
RPR 
RPR 
RPR 
TEST 
TEST 
I NSP 
I NSP 
I NSP 
I NSP 
R/ R 
R/ R 
4/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R / R  
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R/ R 
R /  R 
R/ R 
R/ R 
R/ R 
R/ R 
RPP 
RPR 
RPR 
RPR 

FMPS 
F U E L  SYS COFP 
FUEL SYS COMP 
L H  WING 
L H  WING 
N I R  
PWR ASSY 
RH WING 
RH WING 
A / A  SENS 
F U E L  BLADDER 
FUSELAQE 
L H  WING 
L H  WING 
N I R  
RH WING 
R h  WING 
SURFACES 
SURFACES 
AV PUR CAB 
SUPP STAND 
AV H O I S T  F X  
CRANE K I T  
F U E L  SERV 
R E 6  SYS COMP 
AV H O I S T  T X  
AV SUPP STD 
F U E L  SERV 
AV H O I S T  F X  
F U E L  SERV 
IMAOE S I M U  
MA I N COMPLJTER 
MC C+D ASSY 
RCPE 
AV C+D C O W  
DATA LbADER 
AV C+D ASSY 
AV C+D ASSY 
DATA LOADER 
ocs CPU 
ocs CPU 
QCS I U  
M A I N  COMP PCB 
MC C+D ASSY 
MC C+D ASSY 
MC C+D COMP 
MCPE 
MP C+D COMP 
MP R / R  ASSY 
MP R/R ASSY 
NAV D I S P  U N I T  
NAV DISP U N I T  
PORT DATA DEV 
PWR CABLE/ M I SC 
SHELT ASSY 
SHELT M I S C  
T I C  TERM 
TRNQ I U  
VRA COMP 
VRA COMP 
AV C+D SNSOLE 
AV C+D CNSOLE 
AV C+D COMP 
COM/SIG RK 

1 3 7 1  OF a i 4 F O E  
i 3 T l C I  E4OACX 
1 3 f  1 OP9E4OACX 
1 3 T 1 0  E 3 0 A D X  
1 3 T 1  OPSE4OAGX 
1 3 1 1 0 P 9 E 4 0 A A K  
1 3 T 1  OPOE40AABX 
1 3 T 1 0  E3OAEX 
1 3 T 1  OP9E4OAEX 
1 3 T  1 OP9E4OAAHX 
1 3 T 1  OPOE4OACB 
1 3 7 1  OPSE4OAAAX 
1 3 T 1 0  E3OADX 
1 3 T l  OP9E4OADX 
1 3 T l  OPSE4OAAK 
1 3 T 1 0  E 3 O A L X  
1 3 T l  OP9E4OAEX 
1 3 T 1  OPOE4OADX 
1 3 T l  OP9E4OAEX 
1 3 7 2 0  ESOAAE 
1 3 1 1 0  E 4 C A J  X 
13T20POESOAN X 
1 3 T 1  OP9E4OAS 
1 3 1 1 0  EdOAH 
1 3 1 2 0 P 9 E t O A L  X 
13T20PSESOAN X 
1 3 T 2 0 P S E S O A J  X 
1 3 T 1  OP9E4OAH 
1 3 T 1 0  E 4 0 A N  X 
1 3 1 1  OP9E4OAr! 
1 3 T 2 0  E S 0 0 6 X  
13T20P3ESODALBAA 
13TZOP9ESdOAFA 
1 3 T l  OPSE4XODAAX 
13T20P9ESODADH 
1 3 T 1 0  E4ODALC 
1 3 1 1 0  E4ODADX 
1 3 T 2 0 P 9 E S J D A D X  
13T20P9E5ODALC 
1 3 T 1 0  E4ODALB X 
1 3 1 2 0 P 9 E S O D A L B  X 
1 3 T 1 0  E 4 0 D A L D  
13T20P9ESODALBAA 
1 3 T l O  E4ODAFA 
13120P9ESODAFA 
13T20P9ESODAFH 
13T lOP9E4XODAAX 
13T20P9ESODAEH 
1 3 T l C  E40DAEX 
13120P9ESODAEX 
1 3 7 1  OPOESODAJ X 
1 3 T l  OPSE4ODAJ X 
1 3 T l  OP9ELOD7 
1 3 T 2 0  ESXODALPX 
1 3  lOP*EdXOOAA 
1 3 T l O P 9 E 4 X O D A  X 
1 3 1 2 0 P 9 E S X O D 4  
1 3 1 1  OP9E4ODFn 
1 3 f l O  E4ODAFK 
13T20P9ESODAFK 
1 3 T 1 0  E4ODAD 
13T20P9ESODAD 
13TZOP9ESJDADh 
1 3 T 1 0  E4XODAL 

E-iO 



Table B.1-1 (Continued) 

ORG r , ; N  2 
ORG k A l N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG MAIN 2 
dRG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A i N  2 
ORG M A I N  2 
ORG M A I N  2 
3RG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
OR0 M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
5RG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
m G  M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
OR0 M A I N  2 
ORG M A I N  2 
dRG M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORB M A I N  2 
ORG M A I N  2 
ORG M A I N  2 
ORC M A I N  2 
OR0 M A I N  2 
ORG M A I N  2 
OR0 M A I N  2 
ORB M A I N  2 
CJRO M 4 I N  2 
ORG M A I N  2 
ORQ M A I N  2 
OR0 M A I N  2 

CM GCS 
CM GCS 
CM GCS 
CM GCS 
CM GCS 
Ct4 GCS 
CM GCS 
CM GCS 
C F  GCS 
CM GCb 
CM O X  
Ct: GCS 
11 GCS 

:M QCS 
CM CSCS 
L I GCS 
C d  GCS 
CM GCS 
CM OCS 
CM GCS 
CM GCS 
CM GCS 
CM GCS 
CM t3CS 
CM GCS 
CM GCS 
CM GCS 
CM GCS 
CM GCS 
CM LS 
CM LS 
cn LS 
CM LS 
CM LS 
CM LS 
CM LS 
CM is 
CM L S  
CM M I C  
CM M I C  
CM M I C  
CM M I C  
CM MS 
CM M t  
CM M-C 
CM MS 
CM MS 
CM MS 
CM I15 
CM MS 
CM MS 
CM MS 
CM !'IS 
CM R S  
CM RS 
CM R S  
CM R S  
CM R S  
CP! VH 
CM V:i 
CM VH 
CM VH 
CM VH 

RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
PPR 
RPR 
RPR 
RPR 
KPR 
RPR 
TEST 
TEST 
TEST 
T E S T  
TEST 
T E S T  
T E S T  
T E S T  
TCST 
T E S T  
T E S T  
TEST 
T E S T  
T E S T  
I NSP 
I NSP 
R/R 
R/ R 
R/ R 
R/ R 
RPR 
R p R  
TEST 
R/ R 
R/ R 
R/ R 
RPR 
R/ R 
R/ R 
R/ R 
R/R 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
RPR 
I NSP 
I NSP 
R/ R 
R/ R 
RPR 
R/ R 
RPR 
RPR 
RPR 
RPR 

C O W S I G  RK 1 3 T 2 0 F s E J X O D A L  
DATA LOADER 13T20P9ESODALC 
DC PUR CORM 1 3 T  1 OP9E4XOOAB6 
GCS I U  13T20P9ESODALO 
GDT R/R COMP 13T20P9ESODADG 
MAl,r( COMP ASSY 1 3 T 2 3 P 9 E S O D A L B A A  
MC C+D CN 1 3 T 2 0 P 9 E S O D A F  
MC C+D X M P  1 3 T 2 0 P 9 E S O D A F P  
MCPE 1 3 T 1  OP9E4XODAAX 
MP C+D CNSOLE 1 3 T 1 0  E4ODAE 
MP C+D CNSOLE 1 3 T 2 0 P 9 E S O D A E  
MP C+D COMP 13T20P9ESODAEH 
NAV D l S P  U N I T  1 3 T I O P 9 E 4 O D A J  X 
SHELT ASSY 1 3 T l  OP9E4XODA X 
V R C - 4 6  ( X 4 )  1 3 T 1  OP9E4XODAB4 
AV C+D CNSOLE 1 3 T 1 0  E4ODAD 
AV CLD CNSOLE 13T20P9ESODAD 
C + t  PSSY 13T20P9ESODAOX 
C+D ASSY 1 3 T 2 0 P 9 E 5 O D A D X  
DATA LOADER 1 3 T 2 0 P 9 E J b D A L C  
IMAGE SIMU 1 3 T 2 0  E S O 0 6 X  
MC C+D ASSY 13T20PSESODAFA 
MC C+D CN 1 3 T 1 0  E4ODAF 
MC C+D CN 1 3 T 2 0 P 9 E S O D A F  
MP ASSY 1 3 T 2 0 P 9 E S O O d E X  
MP C+D CNSOLE 1 3 T 1 0  E4ODAE 
Mp C+D CNSOLE 1 3 1 2 0 P 9 E S O D A E  
NAU D l S P  U N I T  1 3 T l O P 9 E 4 b D A J  X 
VRA COMP 1 3 T 2 0 P 9 E S O D A F K  
AV LOADER 1 3 T l 0  E4OBAX 
LAUNCH S Y S  1 3 T 1  O P 9 E 4 0 0 A X  
-1 LYC." -""I I " I ,a, -L-."Y"n I 

HYD PUMF 13T20P9E5OBMA 
LAUNCH ASSY 1 3 T 2 0 P 9 E S C ' X  X 
LAUNCH S Y S  C O M P l 3 T l O P 9 E 1 O B A X  
AV LOADER 1 3 T 1 0  E 4 0 B A X  
R / R  ASSY COMP 1 3 T 2 0 P 9 E S O B C  X 
AV LOADER 1 3 T 1 0  E4OBAX 
DATA L I N K  RACK 1 3 T l O P 9 E 4 0 D A C  
I N I T  ASSY 1 3 T l  OP9E4MBB1 
RGT 1 3 T  1 OPSE4MRGT 
DATA L I N K  R/R 1 3 T l  OP9E4ODAC 
A I R  CONDITN 1 3 T 1  OP9E4OGAAN 
AV F A U L T  I S O L  1 3 T l O P 9 E 4 O G Q  X 
AV WING S T E  1 3 T l O P 9 E 4 0 G X  
SHELT M l S C  1 3 T 1  OP9E4OT;AA 1 
AV COnL ASSY 1 3 T 1 0  E4OGP 
AV F A U L T  I S O L  1 3 T l O P 9 E 4 0 G Q  1 
A" WORKSTAND 1 3 T  1 O P 9 E 4 O G t  
E-ECTR I C S Y S  1 3 1 1  OP9E4OGAAL X 
MPS L I F T  F X  1 3 T l O P 9 E 4 0 E V  
MS HOIST 1 3T 1 OP9E4OSY 
SHELT 1 3 T  1 OPPE4OGC.A 
INTERFACE 1 3 T 1  OP9E4OCB 
RECOVR ASSY 1 3 T 1  OP9E4OCA 
RECOVR ASSY 1 3 T t W 9 E 4 0 C A  
RECOVR I N T F C E  1 3 T l O P 9 E 4 O C B  
R/R RECOVR k S S Y l 3 T 1  OP9E4OCA 
PUR R E E L I C B L  5 2 D l U  E 4 0 D 9  
1 . 5 K W  GEN X 2  5 2 D 1 0  E4MORGT 
30KW GEN 1 52010 E4QGS 
30KW QEN 2 5 2 D 1 0  E4GGS 
PUS R E E L I C B L  5 2 D 1 0  E 4 d D 9  

&,, , - A -  I C C V  .-I. d 0 C I I ~ I V .  



APPENDIX C 

SUMMARY OF MOS ASSIGNMENTS BY EQUIPMENT 

Table C - 1  c o n t a i n s  a l l  of t h e  MOSS required  for t h e  RPV 

equipment c o n f i g u r a t i o n s .  Changes f rm t h e  prev ious  study 

are i d e n t i f i e d  by t h e  d e l t a  symbol ( A ) .  The FLIR m i s s i o n  
payload assembly was t h e  o n l y  new equicpment adde,3. 
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A P P E N D I X  D 

PERSONNSL REQUIREMENTS ANALYSIS 

D . l  PERSONNEL FLOW RATES 

T h i s  a p p e n d i x  i n c l u d e s  t h e  d e t a i l e d  r e s u l t s  of t h e  P e r s o n n e l  
Requ i remen t s  A n a l y s i s .  The c v n t e n t s  of Table D . l - 1  a re  t h e  

p e r s o n n e l  f l o w  ra tes ;  (1) a t t r i t i o n ;  ( 2 )  p r a n o t i o n ;  a n d  ( 3 ;  
t r a i n e e s ,  t r a n s i e i i t s ,  h o l d e e s  a n d  s r u d e n t s  (TTHS) o v e r h e a d  

p e r c e n  t a g  e s . The v a r i a t i o n  of r a t e s  among MOSS and 
p a y g r a d e s  are a r e s u l t  of Career Management F i e l d  (CMF) 
s t r u c t u r e  d i f f e r e n c e s ,  bonus  l e v e l s ,  i n t e r n a l  or e x t e r n a l  
p o l i c y  changes .  The i m p o r t a n c e  of  m e a s u r i n g  t h e  f o r e g o i n g  
ra tes  is  t o  e a c i m a t e  t h e  q u a n t i t i e s  a n d  q u a l i t i e s  of  
t nersnnnel - -  r-plaremcrnt s needed to s i ~ p ~ p r t  prasenl or f u t w e  

s y s t e m  s p e c i f i d  manpower r e q u i r e n e n t s .  

D.2 INTERACTIVE MAN POWER - PERSONNEL ASSESSbENT AND 

CORRELATION TECHNOLOGY (IMPACT) i4ODEL RESULTS 

T a b l e  D.2-1 c o n t a i n s  the p e r s o n n e l  r e q u i r e m e n t s  by MOS/ 

p a y g r a d e  f o r  t h e  b a s e l i n e  s y s t e m s ,  3/2 s h i f t  c o n c e p t  
i nc  1 u d i  ng S irnilar 
j n f o r m a t i o n  was p r e p a r e d  for t h e  S u s t a i n e d  Tempo of 

o p e r a t i o n s .  Pe r  3 n n e l  r e q u i r e m e n t  s t ructures  w i l l  v a r y  
a c c o r d i n g  t o  i n p u t  r a t e s  and  t h e  l e v e l  and  q u a n t i t y  of  

manpower r e q u i r e m e n t s  w i t h i n  e a c h  MOS. 

P l a  t o o n  H e  adq u a r  t ers r eq u i r emen t 5 .  

D-i 



Table  D.l-1. Fersonnel Flow Rates 

MOS = 131 

PAYGRADE 

E- 1 
E-2 
E-3 
E-4 
E-5 
E-& 
E-7 

MCS = 13TP9 

MANPOWER ATTRITION -- UPGRADE 

0. 0.518 1.311 
0. 3.36C 1.757 

406.0 0.266 0.907 
168.0 0.363 0.269 
112.0 0.243 0.241 
112.0 0.146 0. 151 
70.0 0.164 0.149 

--- PAY GRATE MANPOKER ATTRITION UPGRADE 

E- 1 
E-2 
E-3 
E-4 
E-5 

MOS = 26B 

0. 0.. 518 1.311 
0. 3.360 1 s 757 
0. 0.266 0.907 

56.0 0.363 0.269 
56.0 0.243 0.241 

PAYGRADE M4NF LdER ATTR I T I ON UPGRADE 

E- 1 
E-2 
E-3 
E-4 

0. 0.260 1 . 603 
0.  0.160 1 . 699 
0. 0.198 1.223 

1 4 . 0  0.422 0.271 

- TTHS 

0 .  
0.050 
0.046 
0.04% 
0.030 
0.027 
0. 

TTHS - 
0.  
0.050 
0.046 
0.048 
0.030 

- TTHS 

0 .  
0.070 
0.060 
0.068 

MOS = 26L 

PAYGRADE MANPOWER ATTH IT I ON Ut 'GRADE _ur TTHS 

E- 1 
E-2 
E-3 
E-4 
E-5 

0. 
0. 
0.  
9. 

14 .0  

0.428 1.761 0. 
0. ?83 1.580 0.129 
0.159 1.113 0,129 
n 247 0.36% 0. 068 
\ '63 0.19? 0.043 



Table D.l-1 (Continued) 

-- PAY GRADE MANPOWER 4TTRI T I  ON UPGRADE 

E-- 1 
E-2 
E-3 
E-4 

MOS = 3 1 J  

PAYGRADE 

E- 1 
E-2 
E-3 
E-4 

MOS = 315 

0. 0.556 1.414 
0. 0.340 1 . 432 
0. 0.182 1.045 

14.0 0.327 0.359 

MANPOWER ATTR 171 ON UPGRADE 

0. 0.430 1 . 726 
0. 0.237 1.632 
0. 0.121 1.021 

14.0 0.292 6.230 

PAYGRADE MANPOWER ATTRITION UPGRADE 

E- 1 
E-2 
E-3 
E-4 

MOS = 34Y 

PAYGRADE 

E- 1 
E-2 
E-3 
E-4 
E-5 

0. 0.257 1.843 
0. 0.34 4 1.256 
0. 0.204 1.067 

14.0 0.367 0.470 

MANPOWER ATTRIT I ON UPGRADE 

0.  0.262 1.718 
0. 0.370 1.241 '. 0.249 1.080 
0. 0.321 0.457 

14.0 0.602 0.214 

TTHS - 
0 .  
0.013 
0.121 
0.062 

- TTHS 

0 .  
0.088 
0.083 
0.067 

TTHS - 
0.  
0.170 
0.169 
0.110 

TTHS 
u_ 

0. 
a. 080 
0,078 
0.042 
0.023 

D- 3 



Table D. 1.-1 (Continued) 

MrJS = 3SE 

PAYGRADE 

E- 1 
E-2 
E-3 
E-4 
E-5 

MANPOWER ATTRITION UPGRADE - TTHS 

0. 0.223 1.458 0 .  
0. 0.159 1.964 0.050 
0 .  0.17% 1.048 0.348 
0. 0.410 0.383 0.063 
14.3 0.420 0.205 0.115 

MOS = 35H 

PAYGRADE MANPOWER ATTRITION UPGRADE - TTHS 

E- 1 
E-2 
E-3 
E-4 
E-5 

0.  0.207 1.703 0.  
0 .  0.272 1.531 0.210 
0. 0.215 1.057 0.201 
0. 0.267 0.510 0.120 

14. P 0.385 0.385 0.068 

MOS = 36H 

PAYGRAGE MANPOWER ATTRITION UPGRAnI - T T E  

E- 1 
E-2 
E-3 
E-4 

0.  0.382 1.553 o m  

0. 0.290 1.344 0.163 
0.  0.181 1.025 0.163 

14.0 0.247 0.384 0.115 

MOS = 41B 

lYGRADE MAYPOWER ATTR I T I ON :JPGRADE - T THS 

E- 1 
E -2 
E-S 
E-4 

0.  0.474 1. 263 o m  
0.  0.226 2.264 0 .  (150 
0.  0.367 1. . 265 0. om 

14.0 0.493 274 0.013 

D- 0 



T a b l e  D. 1-1. (Continued) 

MOS = 41C 

PAYGRADE MANPOWER ATTR I T I  ON -- UPGRADE 

E- 1 
E-2 
E-3 
E-4 

M3S = 43M 

0. 0.505 1 424 
0. 0.45: 1.485 
0. 0.192 0.927 

14.0 0.374 0.297 

UPGRADE ATTR I T I ON -.- PAYGRADF MANPOWER 

E- 1 0. 0.605 1 ,,, 538 
E-2 C. 0.361 1 783 
E-3 0. 0.219 0.914 
E-4 14.0 0.245 (? 074 

MOS *"4B 

PhYGRADE 

E- 1 
E-2 
E-3 
E-4 
E-5 

MOS = 45B 

UPGRADE 

0. 0.315 1.446 
0.  0.331 1.717 
3. 0.243 1.043 
3. 0 -  268 0.250 

14.0 q.377 0.117 

PAYGRADE -- MANPOWER ATTR I T  I ON UPGRADE 

E- 1 
E-2 
E-3 
E-4 

0. 0.320 1.628 
0. 3.258 1.980 
0. 0.143 1 058 

14.0 0.184 0.179 

TTHS - 
0. 
0.050 
0.042 
0.043 

TThS - 
0.  
0.041 
0.041 
0.024 

- TTHS 

0.  
0. os< 
0.043 
0.035 
0.026 

- TTHS 

0. 
0.042 
0.032 
3.052 

. D-5 



T a b l e  D. 1-1. ( C o n t i n L . ? d )  

MOS - 52C 

PAYGKA3E MANPOWER ATTR I T  I Or* UP GRADL 

E- 1 0. @.388 1.323 
t-2 0. 0.234 1.917 

0. 0.223 Oe 972 E-3 
E-4 0 .  0.40" 0,0€7 
E-!3 14.0 0.199 0.084 

MOS = 52D 

PAVGRADE MANPOWER ATTRITION UFGRADE 

E- 1 
E-2 
E-? 
E-4 

+MOS = 52D 

C. 0.466 1. ?82 
0.  0.407 1.613 
0. 0.281 0 . 9 Y C  

14.0 0.542 0.290 

PAYGRADE -- MANPOWER - ATTRITION U ' 3 R A D E  

E- 1 
E-2 
E-3 
E-4 

MOS = 63G 

0. G.416  1.482 
C. 0.407 i.611 

56.0 .281 0.799 
56. C L) ,542 0.200 

PPYGPADE ,*IANPOWER ATTR I T I T ~ Z  UPGRADE 

E- 1 
E-2 
E-3 
E-4 
E-3 

0. 0.338 1.514 
0. 0.372 1 666 
0 .  0.274 0.901 
0. 0.527 0.263 

14.0 0.341 0.206 

TTHS -- 
0. 
0.051 
0.043 
0.031 
.030 

0.  
G. 055 
0.045 
0.037 

TTHS - 

- TTHS 

0.  
6 .055 
0.045 
0.048 
3. 

* I n c l o d  ts 52D Section Requirements 



Table r1.1-l (Continued) 

PAYGRADE MANPOWER ATTRITION UPGRAD& 

E- 1 
E-2 
E-3 
E-4 

MOS - 53U 

0. 0.420 1.610 
0. 0.34s 1. 735 
0. 0.256 0.942 

14.0 0.270 0.133 

PAYGRADE MANPOLIER ATTRITION UPGRADE 

E- 1 0. 0.279 1. 137 
E-2 0.  0.298 1.963 
E-3 14.0 0.305 0.995 
E-4 0. 0.432 0.261 
E-5 14.0 0.437 0.174 

- TTYS 

0 .  
0.050 
0.040 
0.033 

- TTHS 

0.  
0.051 
0.041 
0.039 
0. 
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